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Hoknage Akanemuu nayrk CCCP 
1959. Tom 128, Ne 6 


MATEMATHKA 


H. H. AHYUHHA uw H. H. AHEHKO 


HEABHBIE CXEMbI PACIJENJIEHYS JIA THNEPBOJIAYECKHX 
YPABHEHHA WW CHCTEM 


(IIpedcmaéeieHo akademukom H. H. Bozoawboeum 6 VI 1959) 


B pa6ore (+) Obwio MoKa3aHO, 4YTO CHcTeMa ypaBHeHHii runepO6omMyecKoro 
Tuna 


Ou, Ou; by ae 
fap = ila, yh Pali (cies las en ci, ie Be it (1) 


MOXKeT ObITb AMMPOKCHMHPOBaHa OJHOMeEPHbIMH ABHbIMH Pa3HOCTHbIMH Cxe- 
MamH. I[lowyuatoujvecd CXeMbI YCTOHYMBbI Mp OMpeevleHHbIX TpeOoBaHHaAX 
Ha War, KOTOPble B OCHOBHOM CoBMaaloT C H3BeCTHbIM KpHTepvem Kypaura. 

B HacrosuleH paOoTte aHaJOrM4HbIM MeTOJOM (B JaJIbHeHIeM MbI erO Ha3bl- 
Ba€M MeTOJOM PaclilemJieHHA) MOyuaeTcaA CHCTeMa OJIHOMePHbIX HEABHBIX CXeM, 
ANMPOKCHMMPYyIOWNX THnepOosMyecKHe ypaBHeHHA WM YCTOHUMBbIX JIA MpoHs- 
BOJIbHOrO lara. 

PaccMoTpuM IA TIpoOcTOTh! cJlyyaH CHCTeMbI JIMHe€apH30BaHHbIX ypaBHe- 
HHH ra3s0BOH JMHaMuKU 


Ou Opa “= Op ou , Ov 
ot | Ox oF at “lf oy ==, ot ta Ox a oy = 0, (2) 


KOTOPOH 3KBUBaJIEHTHO ypaBHeHHe 


0? 0? Ss 
- aa x m8 2 (3) 


rye f — mo6axa 43 PyYHKUHH UW, v, p. 
IIpeqno0xuM JIA OMpeyesIeHHOCTH, UTO KpaeBble YCJIOBHA HW HadaJIbHbIe 
JaHHble (bopMyJIMpyloTca B TePMHHAX P, HallpHMep: 


p(x, t)=f(x, t), x, fES, (4) 


0 
p(x, 0=9(x), x, 0) =$(x), (5) 
rae o6uacrb Il ompenenenua cbyHKuuH p(x, t) = p(x, X%2, f) XapakTepuayer- 
CA HepaBeHCTBaMH 
O<%S1, OStaT!, (6) 


S ecrb rpanuua II. 
CnenyA MeToqy paciiemieHua, almpokcuMupyem cuctTemy (2) cJlexyromler 
HeABHOH CXeMOH: 


(T? —E)u" +8,(aE +87) p” =.0, (7a) 
(RSE) 0 =0; (76) 
(T — E)p” + 8.1 (aE + BT”) u" = 0; (7B) 
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(T —T) 0" 4 8,(aT” + BT) p" =0, (8a) 

(T= TP iso, (86) 

(T—T") p18 (ol Caen == OF (8B) 
a>0, B>0, at+B=1. 


Syecb MIPHHATHI Cueqyroulve OO03HaYeHHA IA OMepaTOpoB: 


Le jaw fe ET 
=tz- St Sh > an (9) 


t Z Z 


Ti=i 4 Biase 
Tif” (x2) =f (xe +h), Taf (mi) = f" (He — Bo. 


VUcnoub3ya paBeuctBa (76), (86), Mowyyaem culefyrolyyio CHCTeMy omepa- 
TOPHBIX yPpaBHeHHii OTHOCHTeJIbHO Wu", Uv, p®, prt sy 


(T —E)u® + 0- v® + ad,p" + Bort: = 0, 
6.4(#E + BT) ut +0-v* — Ep* + Eph: =0, 


(10) 


(11a) 


O-u"4+ (T — E)0%+ BT p+ ad,prt"* = 0, 


O-u"+8,(2E + BT)v"+ Tp?*— Eph =0, (116) 


Mckmouaa 43 paBencTB (11) mo6nle TpH dyHKUHH, AIA ueTBepToH mosy- 
yaeM ypaBHeHHe 


Af = 0, (12) 


rye A ecTb onpefemutesb cucTremb! (11). Baraucaaa aBHO onpememuTemb A, 
nmosyuaem Jia f cxemy 3-ro nopsdKa, 9KBUBaJIeHTHYy!IO cHcTeme (11): 


[(T — E£) (aE + BT)? (818_1 + 8:8_2) — (T — E)® + He 
+ (aE + BT)? (a2E — BT) 8,8_48,8 5] f = 0. (13) 


HerpyauHo BuyeTb, YTO Mp sOObIx a, B OHa annmpoKcumMupyer ypaBHeHHe 


Ot Ot 


Ou 0 /07u Ou? 
( Ox? Oy? } 


(14) 
C TOUHOCTHIO JO O (t). 


IIpH «= 8 =1/, nopaqoKx cxembr (13) moHH2xKaeTCH Ha CMH, B pesyub- 
TaTe NovlyyaeM TpexcilOHHy!o cxemy 


yr? oyhtl 4 yn 7 AES ee ones ) = aS) Tease A x ) 
3 ee a ke ae = ee ee 
T ie he 4 
~2 A,A_1A,A_» 9 \ 
ag Se tL ah SRN Bit, 2 1 
oT ge (15) 
1 2 
KOTOpaA allMpOKCMMUpyeT ypaBHenHe (3) c TouHOCTHIO Wo O (t?). 
HetpyqHo MokasaTb, uro cxema (15) aBsnerca cmeKTpasbHO yCTOHUMBOK 
MH TeM CaMbIM CXOJAMLeHCA B CpeyqHeM K ypaBHeHHIo (3). 
Tlokaxem, uTo cxema (7), (8) Moxer ObITb cBeqeHa K OJ[HOMEPHbIM TIpo- 
rOHKaM TMOMepeMeHHO B HalpaBsienuax x, y. JlelicrBuTembHO, uCKuIO“aA HB 
ypaBHeHuit (11a) wu", nonyyaem npu «a = 8 =1/, ypapHenue 


7 (16) 


peti — pth oft ls beg? ALN apes Acie teeelan ae 
de ae h2 ) ==-() 
1 
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Ananloru4Ho, HcKO"aa Uv" v3 ypaBHeHuit (116), Haxoyzum 


a wae ane ) =0.(17) 
: =) 


2 
T 2 
hy 


Cxema (16), (17) cnextpampHo ycroliuuBa mp smo6om t, uMmeer TOUHOCTD 
2-rO MopsjiKa HM, TakuM oOpa30M, pemeHue 3anaun (16), (17) mpu coorser- 
CTBEHHO MOCTABJICHHbIX HaWaJIbHbIX HM KPaeBbIX YCJIOBMAX CXOMMTCA K pelle- 


HuIO 3ajauu (3) — (5). 
B o6ujem cayyae MHOroMepHoro runepSommuecKkoro ypaBHeHHA 


m 
O*p "1 0%p 
2 on yi me 


COOTBETCTBYIONaA («paclilenieHHad») CXeMa WMeer BU 


prritsim =, prtiH(s—i)/m os pa ai prt(s—))/m 


72 
AA, prtits/m 4 pm tit(s—1)/m perm. opis Dim 
SH Dae Nh tT) 4 


2 
hy 


(18) 


(19) 


Ova anmpoxcumupyer (18), cnekrpambHo ycrofiuvBa 4, CJleqoBaTebHO, 


CXOJUMTCH. 


Iloctynusto 
7 Ill 1959 


UMTMPOBAHHAA JIMTEPATYPA 


1K. A. BarpanoscKkuit, C. K. Togyuos, JAH, 115, Ne 8, 431 (1957). 
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Jlokuagp AkaweMun HaykK CccP 
1959. Tom 128, N 6 


MATEMATHKA 


f. A. BECCMEPTHbIX 


OB OJHOBPEMEHHOM OTbICKAHWHH JBYX COBCTBEHHbIX “HCEJI 
CAMOCONPSAKEHHOFO OMEPATOPA 


(IIpedcmaeaexo akademuxom C. JI. Cobonesoim 16 VI 1959) 


1. Tlycrs A — orpanHueHHbI CaMOCOMpsXKeHHbIH MOJIOMKUTEbHO oOMpe- 
Je@JleHHbI ONepaTop, AelicTByIOULMH B BeIeCTBeHHOM THJIbOepTOBOM MpocTpaH- 
crpe H. Bepxutoro HM HMKHIOIO PpaHHbl CMekTpa OnepaTopa A 0603HauMM COOT- 
BeTCTBeHHO yepes M u m. Byem mpeqnoularaTb Jasiee, YTO M ABJIACTCA U3ZOJIU- 
pOBaHHOH TOUKOH cleKTpa onepatopa A; yepe3 m1 OOO3HaYHM HaMMeHbIIee 
YHCIO CNeKTpa, Ooubuee vem m. B cstyyae, Korga H KoHegHOMepHO Hu A eCTb 
CHMMeTpHyecKkad MaTpuia, unca m, mi, M saBMAIOTCA COOTBETCTBEHHO Hal- 
MeHbIIHM, BTOPbIM NO BeJIHUMHe MH HaKOOJIbUIHM COOCTBeEHHBIMH 4HCJaMH 
MaTpHUbI. 

J1# OTbICKAHHA HWXKHEH PpaHUllbl m cnekTpa onepatopa A M. A. Kpacuo- 
ceJIbcKHH (1) MpeqIoxKH CeLYIOULMH UTepalMOHHbIM Mpolecc: C MOMOLIbIO 
IIPOH3BOJIbHO BbIOPaHHOrO JJIEMeHTa Xo KOHCTPYHPYIOTCA MOCMeLOBAaTeJIbHbIC 
NpHOJMKeCHHA Xp MO PeKYPPeHTHBIM (~hopMy.iaM 


Xpay = X%_p— 27 Aps (1) 
rye 
Ap => Axe — RXR, (2) 
ae (Axp, Xp) 
Pe = Fie sare (3) 
(Ag, Ae) 
Vr —_ (AA,, A,) ‘: (4) 


EcJIM X) He OpToroHaJieH HHBapHaHTHOMy noxnpocrpanctBy L», oneparopa 
A, COOTBeETCTBYIOWeMY COOCTBEHHOMY UHCJIY m, TO MoceLoBaTembHOCTh {xp} 
OUCBHHbIM OOPasoM CXOAHTCH K HEKOTOPOMy COOCTBeHHOMY BeKTOpY 43 9TOTO 
MOAMpOcTpaHctBa (JeTaJIbHbIM aHaJM3 CxouMOcTH Obl mpoBeneH B. II. [y- 
raueBbiM (*), KOTOPbIM MOJIYUHJI, B YaCTHOCTH, OWeHKY ObICTpOTHI CXOAMMOCTH 
yka3aHHoro MeToyla). Uncwa pe CXOAATCH MPH 9TOM K mM. 

Oka3biBaeTCA, UTO BbIUHCJICHHbIe MPH MpoBexeHuu mporecca (1) — (4) auc- 
Jia ¥, WM BeKTOpbI-nompaBku A, MoryT ObiTb HCMOb30BaHbI WIA nomyueHHa 
QONOMHUTeIbHOH HHPopMauuu O cneKTpe onepatopa A. Huxe npuBoyatca 
COOTBETCTBYIOWULHe TEOPeME!. 

2. ByfeM roBoputb B jlabHeHWIeM, 4TO NOCMeMOBaTebHOCTb 3JIeMeHTOB 
{y,} CXOMMTCH MO HampaBJIeHHIo K SJIeEMeHTY Y, ecaH 


; “ ; (Yr, y)* 
2 ES au) oe 
UN Hae) jim] radar o 


1106 


Teopema 1. Iycmb mu m,— us0aupoeannole mouku Cnekmpa onepamo- 
pa A. Ilycme, Oazee, 


a (5) 


U HAYANGHOe NPUOAUMKeHUe XxX) HE OPMO2ONAAGHO UHEAPUAaNMHolM nNoOnpocmpan- 
cmeam Lm u Lim, Onepamopa A, Ccoomeemcmeyrtoujum COOCMB6eHHbLM 4uCAaM mM 


it my. Toeda nocaedogamersxocmbs HKopmupoeanHolx nonpagok Ap = Az / [Ax | 
exodumca no HanpaeraeHuto K NeKOMOpOMY BeKMOPY U3 NOONpocmpancmea Lm, 
a nocaredosamenoxocmo uucea |/y,—K coOcmeeHHOMY 3HAaUeHUIO My. 


3. IIpeanosoxum tTenepp, ato’ VM — uzomMpoBaHHad TouKa cneKTpa onmepa- 
topa A. Uepes Ly e6o3HauHM COG6cTBeHHOe MHOrooGpasHe, COOTBeTCTBYrONee 
coOctBeHHomy uuciy M, uepes Hy — oproronadbHoe JonomHenuve kK Ly B Mpo- 
crpancrne H. Byyem rospoputb, utTo mporecc (1)—(4) BbIpoxaetca B nO- 
mpocrpancTBo Hy, ec MocJeqOBaTeIbHOCTh MpHOmMKeHHH {xp} HMeeT Tapy 
SIIEMEHTOB Xz, Xe,41 TAaKHX, YTO Xe,6Hm, Xe,416€ Hm. Uepes G o603HauuM 
COBOKYIIHOCTb BCeX JJICEMeHTOB TIpocTpaHcTBa H, oOayalouluxX TeM CBOHCTBOM, 
YTO eCJIH HauasbHOe MpHOMKeHHeE X_) BHIOpaHo B G, TO mpouecc (1) — (4) 
BbIPO*KAaeTCA B NOAMpoctpauctTBo Hy. 

Teopema 2. IIucmp m u M —us0aupoeaxnole mouku cnekmpa onepa- 
mopa A. ITycmo, Oazee, 


eae (6) 


HaLaNbHOe NpubAUMKeHUe X,EG U He OPpMoeoHAaAbHO nodnpocmpaxcmsam Lin U 


im. Toeda nocaedosameabHocmb HKOpmupoeaHHolx nonpaeok Ap cxodumca no 
HanpaereHuto K HeKOomOopomy cCoOcméeHHOMY 6eKMOPY U3 NnoOnpocmpancméa 
Lm, @ nocaedoeamenbxocmo aucen |/y,—K co6cmeennomy snauenuto M, 

MuoxecTBo G B ycJIOBHAX TeopeMbI 2 He MYCTO HW HMeeT JOBOJIbHO CJIOXK- 
Hylo cTpyktypy. J|1a Toro uTo6pl x,EG, MocTaTOUHO BBINOJIHEHHA yCJIOBHA 

Yo = ianee < 
<0 oe 

B cayyae, Korga onepatop A wMeeT AHCKpeTHBIM cneKTp Hu x,E@G, no- 
cyleqoBaTesbHOCTh ucen |/y¥, mpH ycmoBuu (6) cxoquTca, BooOlmle roBops, 
K OJHOMY H3 COOCTBeEHHDIX 3HaYeHHH OllepaTopa, a MOCJeOBaTeIbHOCTb HOp- 
MHPOBaHHbIX MompaBok A, = Ag /'|| Ag || —K coorBeTcTBy!OUleMy COOCTBEHHOMY BeK- 
‘TOpy. 

Teopema 2 sBsiseTca ycuseHvem pesybrata B. II. Iyrauesa, nowyueu- 
Horo B (*) MeTOJOM, OTJIMUHBIM OT IIpHMeHAeMOrO HaMH. 

4. Ecam ue BbIMOJIHeHO HH OjiHO U3 ycoBHMH (5) u (6), TO MocMeqOBa- 
“TEJIbDHOCTS HOPMHPOBaHHbIX MompaBoK Ay = A, /||Ag||, BooOuje roBops, pac- 
XOJMTCA: 

Teopema 3. ITycmo m, m, u M — us0aupoeannole mouku cnekmpa one- 
pamopa A. ITycmo, Oaaee, m,/2< m< M/2, nauanoxoe npubsuscenue X96 G 
u He OpmozoHAaAbHO NnoOnpocmpancméeam Lim, Lim,, Lm. Toeda nocaedoeamerc- 
nocib Ap pacxoOumca (6 CMbICAe CXOOUMOCMU NO HAaNpaeAeHuio). 

5. JI. A. Jltocrepouk (*) mpeqmoxu MeTOo, yCKOpeHvA CXOQMMOCTH JIH- 
HeHHbIX HTePATHBHBIX MpOleccoB, Ha3sblBaeMbld HMHOra MeTOJOM 3KCTpanowsA- 
uuu. Vcnou3ya ugeto sToro MeToga H Teopempl |!, 2, MOXHO MNOJYYNTb 
ycKkopeHue cxoqumoctn mponecca (1) — (4). 

B camMoM jlevie, WyCTb BBINOJIHeHbI YCJIOBHA TeopeMbl 2. Torga mocsie o- 
<TaTouHOrO ucla k, WTepallHi MoxeM CUHTATb: 

il 


aN, %, pags AA, = MA 


Met p mM’ kop kotP 
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jin Bcex p>>0. H3 (1) — (4) umeem 
Xp ioly 3 One eee ee 
m 
= (1+ 24,4 Mesto) Mate — “Veto Axi o=(1 +2 gee oo OAT 


Tlostomy 
Mp crn ta gaep ian Mey ep teeter 


e 


f m 4 _} 
=—(1+2 <r) Drives lifig s — Beret 42 yee name Ae 


2, (ON) SN 


Negtp = (2 a 1) Atyt+p—1 


HU, Jlasee, 
eee i ag Sh a sie 2% nt p—1 bet p—a a 

= a te ae 

A 


et hae 21 4,Np, aa 24 Apt Ta 2% nt p—1 eo sag 


= Key — 2 (Ap, + Appi tee. + Abgtp—e+ Aetp—1) © 
4 m m p—2 m p—i 
SaMeTHM, YTO TPH BbINOJIHeHHM ycnoBusa (6) 
m 
—l< 2a eel <&0: 


Torga, CyMMupys| BbIpaxkeHHe B KBa[paTHBIX CKOOKax, mosyyaem (6e3 orpa- 
HHYeHHA OOWIHOCTH CUYHTaeM Pp HeueTHbIM) 


niemn 2 [+ 0H) + +084 
+(247—1)[1+(2 wa) +.-+2# —1/~*}\ a, = 
‘ 1—(247—4)"™ on se (ong a 
Wi 2 ae Pee cu Tiley +(247—1) TT Nps 
Yerpemsiaad p K GecKoneunocTa, umeem 
heme mmmse anetorrgre=i soc 2 
1 1 cA we tage uaa te 


Se ES Sr Me 17, ue 


rye 
== limi apa. 
OO ee 


Takum oOpa30M, ycKopenue cxoqumocTu TIPHBOMUT Kk dopmyuvie 


P Tho 
XG SB he pales a (7) 
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‘Kak u3BecTHo, cooTHomleHHem (7) ompeyenserca mepexoy, K mocsenyroulemy 
IpPHOIMKeHUIO B JIMHeapH30BaHHOM MeTOJe HavcKopeliluero crycxa (‘). 

Hcnomp3ya Teopemy | u mpoBoa aHasloruyHble paccyxXJeHHA, MOXKHO N0- 
Ka3aTb, UTO yCKOpeHHe CXOAMMOCTH Mpomecca (1)—(4) u B ycoBUAX Teopempr | 
MIPHBOAUT K CooTHOMeHH!IO (7). MHaye ropops, cupaBeluBa: 

Teopema 4. B ycaoeuax meopem 1 u 2 ycKkopenue cxodumocmu npoyec- 
ca (1) — (4) npueodum K auKneapus0caHHOMy memody HaucKopelitueeo cnycKa. 

- 6. Teopempt 1 uw 2 no3sBoustoT mporece (1)—(4) paccmarpuBaTb Kak MeTO, 

“OMHOBPeCMEHHOPO OTHICKAHHA ABYX COOCTBeHHbIX 3HaYeHHH CaMOCOMpAxKeHHOrO 
MOJIOKUTeIbHO OMpeeteHHoro onepatopa. IIpu BpruncneHHH 3THM MeTOJOM 
MpPHOJIMKEHHbIX COOCTBEHHBIX 3HAYeCHHM YaCTO yROOHO MepeXOUTb OT OMepaTopa 
A x onepatopy A —AkIJ = A,. Jlelicrpurenbuo, ecu k BEIOpaTb OTpuaTesb- 
HbIM WH JOCTATOUHO OOJIbIUHM MO aOcOJNOTHOM BeMUMHe, TO Mbl OyeM Haxo- 
AMTbCA B YCIOBUAX Teopempr 1; ecu xe & OyJeT BHIOpaHO FOcTaTOUHO OM3KUM 
K m (HO R<m), TO MbIOyeM HaXOAHTbCA B YCAOBHAX TeopemMpl 2. CxoquMOCTb 
Mpollecca Ip STOM MOKeT YXYMMITHCA. 

B 3aKksi04ueHHe aBTOP NOb3yeTCA cyyaem no6maromqapuTh M. A. Kpacuo- 
cembcKkoro wu 5B. I]. Ilyrayepa 3a BHUMaHHe HW PAN COBETOB. 


-Bopouexckult rocyapcTBeHHblit Tloctynusto 
neqaroruyecKHli MHCTHTYT 11 VI 1959 


LUTHPOBAHHASA JIATEPATYPA 


1M. A. Kpacuoceabckuh, Yen. matem. uwayk, 11, 3. 6, 151 (1956). 
2 5.1. Wyraues, Tp. cemuyapa no tbyHkuMonabH. ananusy, Boponexkck. roc. yHuB., 
we. 5, 52 (1957). 3 JI. A. JItoctTepuuk, Tp. Matem. uuct. um. B. A. Creknopa AH 
«CCCP, 20, 49 (1947). *J]. B. KautToposauys, Yen. matem. uayk, 3, B. 6, 89 (1948). 
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Jloknane Akagemun nayk CCCP 
1959. Tom 128, Ni 6 


MATEMATHKA 


A. B. BACHJIBEBA 


ACMUMMTOTHYECKME ®OPMYJIbI JIA PEWIEHHM ~CHCTEM 
OBbIKHOBEHHbIX JM®EPEHILMAJIBHbIX YPABHEHUA, 
COJEPKAUIMX TPH MPOHM3BOAHbIX TMAPAMETPbI PA3JIMUHDbIX. 
NOPAAKOB MAJIOCTH 


(ITpedcmaeaeno akademukom H. I. Tempoeckum 12 VI 1959) 


PaccMoTpHM cHcTeMy ypaBHeHHit 


d 
Halle = w (2, Y, Xx, Py 


d z 
Pee = 0 (2, y, x, t), (Hi, 2 = 9) (1F 

F = ule, YU, X, 5); 
Zlt-0 = 2°, Ylt0 = YW’, x |tj—o = x° (2) 


(z, y, x, BooOlWle roBOpx, BeKTopbl). ByeM H3yy4aTb peleHHe 2TOH CHCTeMpbI 
mpH p,—0, w»—0. B padore (*) moKa3aHO, 4TO NMpH HeKOTOPbIX YCMOBYAX 
Ha lpaBble uacTu (1) pewieHHe STOH CHCTeMbI Ip py—>0, wg—O0 cTpemutcs 
Ha HeKOTOpOM oTpeske 0 <¢<T Kk pelleHHio Tak Ha3bIBaeMOH BbIPOKTeHHOM: 
CHCTeMbI, NoJly4aemoH H3 (1), ec B HEH NOMOKUTH CPOpMaJIbHO By = ws= 0. 

B HactosijeH paO6oTe moka3aHO, KaK MpH MOMOW{H HeKOTOPbIX BcTOMOra— 
T@JIbHbIX CHCTeM, Ooslee MpocTbix, uem (1), MOCTpoHTb acHmMnToTHYecKHe (bop~ 
MYJIbI JI pelieHua cucTembl (1) c ocTaTOUHbIM WIeHOM R,, MMeIOULHM OleH— 
Ky | Ra | <Cutt?+ Cutpet+...+ Cust, rae C — Hexoroppie nocTosHHbie, He 
3aBHCALIHe OT fy, be HC ANA by iyo, belo HOKLT<T, T. e. onenka 
3Ta ABJIA€TCH PAaBHOMepHOH Ha BceM orpesKe [0, T], BKNOUad HW HavaJIbHylo 
Touky ¢ = 0. Hywespie wienbl 9THX pa3IOKeHHH COMepxKaT MpeebHble (byHK- 
WH, ykKa3aHHble B (*), H ele HekoTopble OOaBOUHIe CJlaraeMble, y4HTbIBalO— 
mjve, 4YTO peleHHe BbIPOAKJeCHHOM CHCTeMbI, KOTOPaA ABJIACTCH CHCTeMOM Oosee 
HH3KOro TopsAyKa, yem (1), BooOule roBopa, He MO*KeT MaKe NpHOTM*xXeHHO: 
YOBJIETBOPHTb BCEM HAaYa/IbHbIM YCJIOBHAM (2), H, CJI€QOBaTeJIbHO, B OKpe- 
CTHOCTH HavaJIbHOH TOYKH pelleHHe BbIPOKJCHHOH CHCTeMbI MO CYyecTBy 
CHJIbHO OTJIM4aeTCA OT PelWIeCHHA HCXOMHOM CHCTeMBI. 

AnaJlorMuHad 3aaua Ad uacTHoro Culyyas CHcTeMbI (1), Koryla MepBoe ypaB— 
HeHHe HW (YHKIUMA Z CipaBa B MOCeAYIOULMX ypaBHeHHAX OTCYTCTBYIOT, Oblwia. 
paccmoTpenHa B (?). 

[IpeanosoxHM, 4YTO paBble uacTH (1) HMeloT HenNpepbIBHbIe yacTHBIe 
mpowsBoguble fo (n+ 1)-ro nopayka BkJoUNTemIbHO. Ilycrb ypaBHenue — 
w(z, y, x,t) =O ompefeiser B wHekoTopoH o6mactH D/(y, x, t) BeKTop 
z=o(y,x,t)TakoH, 4TO KOPHH XapaKTepvHcTHYeckoro ypaBHeHHA 


Det =0 


dw; 
ez, (PY, x, t), Y, X, Wi 


uMeioT B D(y, x, ¢) OTPHiaTeMbHbIe AeHcTBHTebHHIe uacTH. Ilycrb, paee, 


ypaBHeHHe u(op(y, x, t), y, x, t) =v(y, x, t) =O ompenenset B HEKOTOPO#. | 
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, 


odnacrn D(x, f) Bektop y= (x, 1), npwuem KopHu xapakTepucruyecKoro 
ypaBHeHHa 


Det 5 (P(x, iy x, t) —ddzy 


du, 
= (0) 
y 


uMeror B D(x, ¢) orpulaTewbHpre JelicTBUTebHbIe uacTH. Torga ycsoBua 
TeopeMbI (*) BbIMOJIHeHbI H BCerfqa MMeeTCH HeKOTOpad OO/aCTb HavaJIbHbIXx 
sHayeHHl (2°, y®, x°), Tak uTO OyJeT HMeTb MECTO MpeembHbI mMepexoy 


Lie Xd Cathie =e), Orde Te (3°) 


U.1—>0, U2->0 
rye x(¢) ecTb peuleHve ypaBHeHHA 


* _u(g(o(x, 0), % t), >, % O, 


yLOBJIETBOPAIOULee HAYAJIbHOMY YCJIOBUIO x |p) = X°. 


lite y(t, va) = OHO. Ra 2), 0 Seay, ws) 


4170, U2 >O 


lim) 2 (7-4, ye) = 2(1) = 9 ©). x), ¢)) W779) ay 


U1>0, U2>0 


BBeyem pA BCMOMOraTeJIbHbIX CHCTEM ypaBHeHHu H BCILOMOraTeJIbHbIx 


r 


dyxHKuuii. [lepetizem B (1) K HOBOMy He3aBHCHMOMY TepeMeHHOMY 7, = 


Pipe 
MOJy4uuM CHcTeMy 
dz 
dey WA Ys Hy Pata), 
dy 
dt, = 0 (Z, Y, X, Pateets), (4): 


dx 
Wa toe (2, Y, X Ualeets), 


KOTOPy!1O Ha30BeM MepBoH Mopoxkaiouleh cuctemot. Ilocrpoum ee cbopMaJibHoe 
peuieHve B BUe pAa NO CTeNeCHAM Uy HU tg 


(1) (1) (1) 
2 Boo (41) 1H Pa219 (71) + Beto (ta) vs. 


a) pea) A() 
be tts Zno (71) a ieee 1(t) +... + be2on(t1) +.-., (5*) 
(1) (1) (1) 
= You (74) U1 (71) A aYo1 (71) + - 
xt oe) (h) 
SoS STUN tty et a Uh ae 1(71) 4. 2. + 3 You (t%1) | (5?) 
(1) (1) (1) 
% = Xo (41) + 1% 19 (41) + eX 1 (41) + --- 
,) Saebhrecalé ih) 
wee By Xn0 (41) He Ye Xn—a, 1 (T1) +... + pe Xn (ty) ++... (53): 


Jina onpefeseHua KOSPPHUMeHTOB 2THX pa3s/IOAKeCHHH JerKO HaNHCaTb CH- 
CTeMbl ypaBHeHHHi, KOTOpble OyyT WMeTb Govlee MpocTylo CTpyKTypy, eM 
cama mopoxjatoulaa cuctema. Hauasbuble yCJIOBHA JIA STHX CHCTeM 3aya- 
MM B BH 


(1) (1) (1) 
2 (0) = 2°, Yon (9) =H, Kp 0).= x", 


(1) (1) (1) (6) 
Zk (0)= Yr (0) =e UG), (0) = 0 (Rk - bos O}. 
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e t 
Tepe p (1) kK He3aBHCHMOMy TlepeMeHHOMY 7, Taw; NONYYMM 3 


pylo mopoxjarollyio CHCcTeMy 
dz 


vs te = we, 4 wate) 
dy g 
dt ==0),(2; Y, x, Ute), 
dx 


dx; == Ugll (Z, Y, X, Ueto). 


Ee PopMasIbHOE pelieHHe Tak»xKe MOCTPOMM B BHe pa3ssOKeHHA 0 C 
TIEHAM ty H [lo * 


(2) (2) (2) | 

Z = 2Zoq (Ta) + MrZ1p (Ta) + Moor (te) + -- - (8! 
2) 4 

» + 1 Zn (T2) +... + Ue Zon (Te) +... 


JIna onpegenenua Koaddpunventos B (8173) HeoOxOQHMO CHCTeMbI JM 
PCHUMaJbHbIX ypaBHeHW, KOTOPbIM OHH YOBMeTBOPAIOT, CHaOWUTb Havas 
HbIMH YCJIOBHAMH, KOTOpble 3anaiuM B Buse 


(2) r, @ 
yer (0) = 1)" 2! at (i, Ade ~ REIS Syne ae Oe 


0 


a) 
sep (OV eae) ot ( tunes Vide HR 


0 


(2) (2) 
Yoo (0). == 9°, ger Oyr=0.\ (baal ae 2); ( 


(2) (2) 
toa (9) = 0°, VO SO ee Tee) 


(2) 
ea (OY Le | ee 


Gop (2) , 
Beoes ee 1 oy —k-A MpousBofquad No ty OT COOTBeTCTBYIONero KOS 
uuMeHTa -PopMaJIbHOTO pa3/JIOKeHHA MO CTeNeCHAM wy H Uy oyaRI 

(1) (1) (1) (1) (1) (1) (1) (1) 

(200+ UiZ19 1 Meeor ae oe Yoo PaY1o MoYor + +++» Xoo PaX1oqb ee 
Uyeot,/ AHATOTHYHO \Ug—y, 7-1] )- 

Hapsgy c (8°) paccmorpuM (bopMasbHoe pasmo2xKeHue pelleHua cucTeN 

(7) TO CTeMeHAM To, My, [e: 


(2) (2) 
2 = 200 + Ta%190 + azZor0 + eZoo1 + - (108 
(2) (2) (2) 2) 
Smech Yort = Yet (0), Xe = Xe. (0) garorcx opmynamu (9). Ocrampusie k 
appunwenTel BbIPaKaloTcA Yepes HUX Oe3 KAKUX-MOO NONOMHUTEIbEBIX YCI 
‘BUH W3 CAMO CHCTeMBI (7). 
Tperbel mopoxyalole CHcTeMOH CJIYKHT wcxofHad cuctema (1). Oc 
MaJIbHOe hop esc ee PelICHHA TIO wy H wy UMeeT BUT . 


(3) (3) (3), . 
2 = Zoo (t) ++ e210 (t) + beZo1 (t) Sinan (1 Is 


* UroObl He BBINMCbIBATh TPeX COBeEPWeHHO aHaJOrMUHBIX cbopmyn, Oyqem B noqo6x 
CYGAAX B gee é NUCaTb, PpaBeHCTBO TOKO JIA Z, yKa3blBad B HOMepe (opMy 
“MHekcamu 1, 2, 3 Ha To, YTO HAaZO PpaCCMaTPUBaTh TPH aHaJOTHUHEIX BEIPAKeHMA: LIA 
WA y WM Waa 2. iy 
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i. 
yes 


[ia onpefzenenua Koadpunventos B (11123) nyxKHO 3aqaTb HauaJIbHble YcJo- 
(3) 


SUA TOJIBKO JIA Xz7; 3aNaqHM HX B BHe 


(3) . ya) (k) 
wer (0) = (— 1h AI a8 (ie, a) dea + 


0 


e , (@ (2) 
+ (1th (tara) dee (& 1= 1, % 2; 
0 
(3) (3) 2 
Hoo (0) = 07 Hea OV SOR = 12, 2h5) 


(3) > Gil 
Xo1 (0) = {—-1)! at < es ane i, i= Soe) 


0 


(a) (p 
a ) («= 1, 2)—nponsBoqHaad Nopayka p mo apryMeHTy t, OT COOT- 
(«) 
BETCTBYIOWero KOSPPHIMEHTAa PaSJIOKeHHA NO Wy HU wy CYHKUMH isl Zo0 + 
(a) (a) («) (a = 
Be Ms219 | een t+ ++, Yoo ---;, X00 -* «> Bi “usa. 
MopMasIbHoe pa3sJlOKeHNe pellieHuA cucTembI (1) mo TpeM MepeMeHHHIM f, 14 
HM U. UMeeT BUT 


(3) (3) (3) (3) 
Z = 200 + lZ100 + PiZ010 + Ye%o01 + --- (1303) 


Kosd®ulwenTb! STHX pa3smOxKeHHH smHO0 aioTca copmysamu (12), smm6o 
BbIpaxkKalorca uepe3 {12) us camo cuctempl (1). 
Tloctpoum dyHKkuun 


(ye 2). waXs)- Gy AG) 
Ln= @a+ Zab 2n— Zn— ns (142?3) 
(1) A 
The Z,— oTpesok paya (51°) jo ueHOB NOpsAKa nN BKJIOUNTeIbHO, T. e. 
(2) 0 eeu) 
coflepmwamult Zp, (R+1<n); 2, HW Zp—Takve xe oTpesKu pagoB (812%) y 


(2) 
(11225); z,—orpesok paya (10'*3) qo aeHOB NopsyKa N BKJOUNTEJIbHO, T. e. 


(3) 
comepmKalHh ze, (i + R+1 <n), 2ga—analorMunbil oTpe3o0K Mia paga (131%). 
Tloctpoenuple (pyHKUMH M ABJIAIOTCA ACHMMTOTHYCCKHMH NpHOTMKeHHAMM JIA 
pellenua cuctTembl (1), 4TO MOxHO BbIPAa3HTb Teopemol: 

Teopema. Hmewm mecmo He pagencmea 


|z—Z, | aout Cippsek salle Cul, (15228) 


ede C — nexomopole nocmosHunole, He saeucAujue om ft, Wy U be OnA OXSIKT 
0 0 
aS a, LoS fo: ; 
Teopema slerko O6oOulaeTCA Ha CJlydal CHCTeMbI CO MHOrMMM Mapamerpa- 
MH BHjla 


, 


dz, 

eset FG wilde, oe, 6). bo eel ee eet 
dx 
ge (Za, et), 


aTakxKe Ha CJlyuali, eCJIM MapaMeTpbl BXOAAT (peryJIApHO) B MpaBbie vacTu 
ypaBHeHuli WU B HauaJIbHble YCJIOBUA. 


MockoscKuli rocyapcTBeHHbI yHHBepCuTeT Toctynuso 
um. M. B. JlomMoHocosa 11 VI 1959 
WUTHPOBAHHAA JIMTEPATYPA 
1A, H. Tuxouos, Matem. cOopu., 31 (73), Ne 3 (1952). 2 A. B. Bacuabesa, 
TMAH, 124, Ne 3 (1959). 
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Jloxaagn Axnranemun nayrx CCCP 
1959. Tom 128, Ni 6 ) 


MATEMATHKA 


HW. H. ABPATHMOB 


HEKOTOPbIE HEPABEHCTBA JJIA WEJIbIX PYHKUMM 
KOHEYHOM CTENEHH MHOrMX MEPEMEHHbIX 


(ITpedemaeneno axademuxom M. B. Keadouuem 15 VI 1959) 


O6o3snauum 4epes By,,...v, Klacc TakuX HWembIx yaKuul w = f (21,.--,2e) 
KOHeUHOM cTemeHH (v4,...,%%), UTO MpH BeleCTBeHHBIX %j,..,%~ QYHKUMA 
f(X1,...,Xp) OPpaHwueHa B SBKAMJOBOM NpoctpancTBe Rg. Kpome Toro, o60- 


3HauuM uepes W4?? vy, KiaCC WevbIX yHKUMH f (Z1,.--,2) CTEMeHH (¥4,.--5%%), 


YHOBJICTBOPAIOWLHX YCJIOBHIO 


©), Se i/p 
aXe 25 ee) b= ()§ HF (tay «1 te) Pd. de <-+oo. (1) 


B omvomepHom csryyae Ha Knacc B, BnepBbie OOpaTu BHuMaHHe C. H. Bepu- 
wTeHH ((1), erp. 269—270), koropbli foka3ai, 4uTo WA yHKunl f (z)Eé By 
HMeeT MeCTO HepaBeHCTBO 

max | f’(x)|<vmax |f(x)|. | (2) 
—O<xX< 00 —o0< x< 00 

Kpome toro, C. H. Bepnuitelin BbIaBH pA BaKHbIX CBOHCTB IeJIbIX 
(yuku OHO mepeMeHHOK Ha BelllecTBeHHOM ocu (CM., HampuMep, (}), 
eTp. 32!—329; (%), crp. 371—395 mu crp. 408—420; (°), crp. 169—199). 

C. M. Hukonpexut (4) moka3an, uro HepaBeHcTBo (1) ocTaetca B cume 
TakxKe B KJlacce Wiraree (p > 1), a uMeHHo: 


| Ohi (Cainacon Xp) 


<ul Cee on ee (3) 


re ||f(%1,...,Xe) lip ompezenserca papencTBoMm (1). Kpome toro, C. M. Hu- 
KOJIbCKHH oKa3zan (*), uTo ecm LR pKp’<oo_n f(z%,...,2)€ Vom 
TO MM€€T MECTO HepaBeHCTBO 


k 
IF Gar ass Xe) lls 2" 1] WYP ss areal, (4) 
/=1 
rye || f (x1,...,%k)||p OMpenenaetca paBexcTBom (1). 3anaya HacTosmelt craTDbu 
cocTouT B cuemyroulem. Ilyctb f (2y,...,2%)€ ae, (lx p<2) wu cynk- 
WHA {(21,-.+, 2e) PeryApNa MO KaxKMOMy NepeMeHHOMy B OOvacTH |z;|>% 
(i 1,2,...,). TpeOyerca oleHHTb MOfyJb cbyHkunonana * 
4 
J Tf (Zi, eee Ze] = aT: \ = ey \ ae oeey Ee) ¥ (Er, eeey Ee) dey... .de, (5) 
(2x1) 
Ex] = lEgi=ar 


* Tloqo6nble 3aauH pellieHbl aBTOpOM B Ksacce TPHFOHOMeTPHYeCKHX MOMHHOMOB (8), 
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MOCPeACTBOM YMceN || f(x1,..., Xe) |lp WH || D(a,..-, ue) ||, mpn l<p<2, 
rye S Gee 


D (uy, ... Ue) = 
= a eg PRP Mata Feb Ha ss os Be) Br ds 6) 
l= \Epl=a 
v4 YR ; ae 
J ay. 40) = ( yf JD yy «5 ) Pda. «- dt MD 
eet 
ee OREM 2 1. Ecau yeaan dynkyun f (2,..., Ze) npunadsencum K Kaac- 


cy ee an y (lm p<2)u 1 (a,--.52e) — peeyanpnan no Kaocdomy ceoemy 
nepemMeHHOMY GbyHnKuuAa @ COnacCmU ie, |>h (1 <j] <hk), mo Oan modyaa RUNES 


yuonana J [f (21,.-., 2e)] umeem mecmo nepaeexncmeo 

[JF (415-66 Xe) | (2e)-*?? || F (x1, -. Xe) [lye |] O(a, - , Uedilp» (8) 
npusem D(uy,... ; Up) Onpedeasemca paserncmeom (6), a Hopmot || f (xX1,..-,Xz)pl| 
© || D(w,..., uz) Ip onpedenatomcn, coomseemcméenno, pagexcmeamu (3) u (7). 


OrTMeTHM pay, caleqcTBHH u3 Teopempt |. 
CaenactTsue 1. [na nenoh dyuxuun f(z,,..., 22) u3 Kaacca Wy 
(0< p< 2) umeer mecTo HepaBeHcTBO 


oe 


i v,\ 4/ 
max [fae + 0)1< [EZ "i floss + 20) (9) 
(1</<h) ey 


‘TIpHueM 3Hak paBeHCTBa JOCcTHraeTcA AIA PYHKUMU 


k 
Es sin v,z 
(ACI, cere | 1 mpH p= 2. 
jot 7 
To yTBepxkeHHe See M3 Teopembl | B cayyae, Korya 4 (&,... .€%) = 
=[(&,; —%1).. -(Ee—Xz)]—', roe X%1, Xe,..-, Xe — WeHCTBUTeIbHbIe wucCHa HU 


xj|< (i <j<A). 
TIONOKMMA UT O, 2? po 2h ts (Rail (2) a) OG = pI 2k Core 
B Hepapeuctse (9), 3aMeHHB YNCJIO p Yepes fF HM MpMMeHMB ero K Lemon dyHK- 


WWM g(Z,-.-,2e) =[f (Z1,.--, 2e)]**, MomyyHM Npu p > 2 HepaBeHCTBO 


k 
pv, \ 1/p 
max [Pty -+-+ mi TE (F) UFOs. smell 4) 
—O0< KF < j=1 ' 
(iejeh) 
Tees 2. Lina mo6oh mpousBoqHoK meno dyHKuuu f (2,,..., Ze) 


M3 Kslacca We » (lL <p<2) B SBKJIMJOBOM MpocTpaHcTBe Re _WMeeT MeCTO 


He€paBeHCTBO 


peeey 


vil +1/p 


Qut--tNp SACOSONS 
oti CS es Deg rpe pa HH Eas ++ A) Hae (10) 


0 <x; <00 Oxy? a ox,k 
(l<j<k) 


Sto yTBepxK enue Momyyaetca u3 Teopembl 1, ec MOMaraTb, TO 
m!...np! 
(Eats «ety GE) 1? 
(== xy)... (Ep= xp )tet 


Ne X1, Xq). ++» Xe— MeHCTBUTeNbHbIe NcIa Hu |x;| <A (1S j<A). 
2° 1415 


Cuenctsue 3. na Koadbunmuentos Telinopa Qn,,....n, (i= O} 12 hee 
1<j<k) uenoh pbyxkunu 


co los) 
F (2st ghee) eS Dike Ding ee 


ny=0 np=0 
W3 KJlacca Wore. (1 <p<2) umeeT MecTo HepaBeHCTBO 


—kip ® nj+4/p 
roe “i UF keene (11) 


| Qn, weer np | Sale np! beer (pnj+1)/? 


Hepasencrgo (11) nenocpeycTBeHHO cJlenyeT W3 HepapeHCTBa (10). 
Caegetsue 4. Ecam Cp,,....n, (j= 9, 1,2, . . -) — MPOMSBOMbHbIC KOMIMICKC- 


Hble WHCIA, An,,....n, (t= 9, |, 2 ..)— oshatnean! Tefisopa Leno PyHKUMA 
vy, (1 <p <2), TO HMeeT MecTO HepaBeHCTBO 


peeey 


[Zt «>, Ze), US koacca Waa 


Sie SY Qny,...,Mplmy,...,Mp 


m,=0 iiss 


“| SR apt? [om 


= 


21 “3 


m,=0 Mp=0 


tas | m—HP | F (1, .- «+ Xt)llp- (12) 
Peer Il (pmj-+ 4)" 
=a 


Hepapenctso (12) HenocpescTBeHHO ae u3 HepapeHctBa (11). 


Bo ae 5, Behm f (aap: aienGWiy nyo) ope ae 0< p< 
(1 <j<k), To uMeer MecTO HepaBeHCTBO 
[F Gert Ba/2s <5 at Ba/2) — Fa Bal, «+ a — Ba/2) |< 

Ne k k 1/p 
<2n—H? sin fe a) (I » li tienes ote )iles (13) 


Ecau B Hepapenctse (13) dopManbHO TONOKXUTh p= co uv kR=1, To Mo- 
JIYYMM cefyloulee HepaBeHcTBo C. H. Bepumretina ((?), erp. 442): 


IF (x + B/2) —f (2/2) |< 2sin (vp/2)-max | f(x)| (0 <B <=). 
Tlomb3yacb IIPMBeEXCHHBIMM BbILMe CJICTCTBHAMM, JOKa3biBaeM YTBep MCHA. 


Teopema 2. Ecau l<p<p’<o, mo Ona yeaot mynkyuu f (21,-.-,2r) 
u3 KAacca Ween umeem mecmmo He paseHcméo 


v; 1/p—1/p’ 
TE (%) IF (4 -- +5 Xe [lo nmpu ON pR2, 
i i (%1, sey Xp) lloo< a (iz 
py;\4/p—1/p" 
Me PG ese) pee pee 
j=1 
OuesnyHo, Hal pesympTar (14) ycumupaer Hepasenctso C. M. Hukomb 
exoro (*). 
Teopema 3. Boaw = pian jp a Ps mo Onn sroOolt npouseodHott ye 
Ao ynkyuu f (Z1,..., 2p) u3 Kaacca WAS ae vp 6 96KAUOOBOM Npocmpancmee R, 
umeem mecmo Hepasencmeo 


Out. +N f(x 


k 
v; 1/p—1/p’ 
< Umea] Ul Xa tie Xe lilles (15 


p’ 741 


x4 canes 
4116 


SaMeTuM, 4TO B cusy (4) umeem 


ce (hiss vns we) <2h (11 y Spee Qmt...+np i (Sa sssondp) 
OxIt...axith 10 ds Axl. .axite pee 


rae pop mt lap <2. ca uMesd BBHY (3), NomyuMM 


gut---+np ES ips000 Xp) 


71. n 
Oxy 1+» Ox, 


Rk 
<< Bel [vf Ne (aeaE, Bp. © 08) 
v1 


p’ 


OueBuyHO, Halll pesymbTat (15) yTouHAeT HepaBeHcTBo C. M. Huxoup- 
cxoro (16). 
EiTeopema 4. Feau-l<op<2, p’>p;0<B<x/kv, (l< j<k)u yeaaan 


mynkyun f (2,..., 2e)€ Wasting yOosaemeopsem ycaoeuro || f (xy,..., Xx) |lo<1, 
| mo Onn o606wenHo20 moOYAA Nenpe poleHocmu 


Op: (li Page n nie = 


= sup ( Nae 4 Ali Gebel tess fh, /2) = 


0<h;<B; \_% —oo 
aia HO) eee ON ae an)” 


 uMeemn MeCMO HepaeeHcmeéo 


k 


(Ts yy ~ « « ,04) 2sin (5 dw) |" tes (ir Le foglf Bare BeDPP 


j=1 
IIpumeuaune. Ecuu wamuuiem nepapencrso (9) qin p=2 u 3aMeHuM 


|B HeM yHKIMIO [(x1,.--, Xe) wepes [f(x%1,...,%e)]’?, sBusiomlyroca, ou4e- 
| BHAHO, Wesonw dyHkunek crenenu (4-0/25-8 Ve p/2) pH u4eTHOM Pp, TO TO- 
_ aqyuuM 
@ 1/p 
py; 
max | | f(s; aye (2) Wkerec eres 2 ur (17) 
—00< % 7 <00 j=! 


B 9sTOM Cuyyae HepaBeHcTBO (14) 3ameHuTca Goslee TOUHbIM HepaBeHCTBOM 


iy 1/p—1/p’ 
RiGa ce. ee She ) TACe eerily (18) 
f=] 


rae 1 p< piKoo uw p Wenoe yeTHoe. SaMeTHM, 4TO B cayyae p= 1/m, 
re m1 uence, Hepapenctso (17) npeppaljaetca B paBeHCTBO Ja dbyHKWuN 


Bales 

sin vx ,\ 2m 

digel 1 

f (1)... Xe) = I ( x; } € WE amvp: 
j=1 


WuctutyT MaTeMaTHKH M MeXaHHKH Tocrynuso 
Axkayemun Hayk Asep6CCP 11 VI 1959 


UWHMTHPOBAHHAA JIMTEPATYPA 


1c. H. Bepamteiu, Coop. cou., 1, Hag. AH CCCP, 1952. 2C. H. Bepn- 
wte fu, Co6p. cou., 2, W3y. AH CCCP, 1954. ®C. H. BepumTred u, Skctpemans- 
Hie cBolicTsa MomuHOMoB, M., 1937 4c. M. HuxoabeKkuh, Tp. Matem. uucr. 
um. B. A. Cteknopa AH CCCP, 88 (1951), ® HW. HW. “6parumMos, Yen. matem. nayk, 
12, B. 3 (75), 323 (1957), ®&H. HW. H6parumos, JAH, 121, Ne 3, 415 (1958). 
7H. U. U6 parumos, Mss. AH CCCP, cep. MaTeM., 23, Ne 2, 80 (1959). 
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Jloxnann AkayemMuu Hayk CcCccP 
1959. Tom 128, N 6 


MATEMATHKA 


10. A. MUTPONOJIBCKHM 


O MNEPHOJMYECKUX PEWIEHHSX CHCTEMbI HEJIMHEM HbIX 
JMOOEPEHLMAJIbHbIX YPABHEHHM C HEXM®SEPEHILMPYEMbIMH 
NPABbIMW YUACTAMM 


(I1pedcmaeaeno axademuxom H. H. Bozoawbosoim 22 VI 1959) 


PaccmoTpuM cucTtemy judcbepeHitvasIbHEIX ypaBHeHHi 
ax / 
eo es l 
ai eX (t, x), (1) 


rye x, X—TOUKH N-MepHOrTO 2BKIHLOBa mpoctpancTBa E,, t—BpemMaA, & — 
MAJIbIH MOJIOXKUTCJIbHBIM MapaMerTp. 
Ilyerb gid cucTembl ypaBHeHuii (1) BbINOMHAIOTCA CHe_yroulMe YCJIOBMA 
A. ®yuxuuu X(t, x) aBasioTcH NepHoquyeckuMu To ¢ c NMepHofqom 2n 
B. Ypapuenua 


a= eX @), (2) 
rye 
R@= AV xt, E) dt, (3) 


o6laqaroT cyleqytOWlMMH cBolicTBamu: 1) dyHKunn X (€) WomycKaloT cylecTBo- 
BaHHe OrpaHHYeHHbIX MPOW3BOAHBIX NO & NO TpeTbero NMOPAAKA BKJIOUNTEIIbHO} 
2) cpequ pemeHu ypapHenua (2) &€=E&(t) uMeeTCA M30MpOBaHHoe cTaTH- 
weckoe pelleHHe € = &, JJId KOTOpOTO 


X ()) = 0, |e ons) (4) 


B, CyuectByer HekoTopan BbINyKJad oKpectHocTb U, (U,GEn) pemenuit 
=€(¢), B KoTOpoH dyHkuun X (¢, x) YROBMeTBOpAIOT HepaBeHcTBaM 


|X (t, x) |< M, (5) 
| X (t, x’) —X (t, x") | yl a’— x” | (6) 


le 


qa x, x’, x"€Up WM BCeX BelmecTBeHHBIX ¢, rye {M ‘M 1—HexkoTopble noo- 
KUTEJIbHBIC IIOCTOAHHBIe. 


TlokaxkeM, UTO TPM BHINOHeEHUH yKa3aHHBIX yculoBM cucrema (1) uMeer 
mepHomMueckoe pellieHHe c nepHoyom 2rn. 


Ilo anasornu c (1) BBefeM B paccMOTpeHHe BCMOMOraTeIbHYyI0 (byHKUMIO 


Aa{x): 
|x|) 2 | 
Ae a= tear aie | (7) 
0, ep = a, 
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Tye @— HeKOTOPoe PUKCHPOBAaHHOe MONORKUTeMbHOe YNCNO, aEU,; ~— noso- 
X%KHTeJIbHaA NOCTOMHHAA Ag ONpesenHeTCA U3 COOTHOIMeHUA 


\ da (x) dx = 1, (8) 


n 


B KOTOPOM HHTerpuHpoBaHHe BBINOIHAeCTCA MO BCeMy MpocTpaHcTBy E,. PyuHK- 
una A(x) orpaHnueHa BMeCTe CO CBOHMM YaCTHbIMH TPOH3BOAHbIMH JO BTO- 
poro MOpAAKa BKJIOUNTEIbHO MPH JHOObIX MOJOMKUTEJIbHBIX Q. 

Bgeyem cpyYHKILu10 


t 
u(t, x)= \ Ag(w— x’) Six (t,x) Kyi dtpay, (9) 
Us, ~ 0 : 


nepwoyuyeckyio mo ¢ c mepnogom 2r. 
Cornacuo (2), (5) u (6) cnpaBeqHBbI cyleqyrouMe OleHKH: 
ju(t, |<) |AL| <satf @, (10) 


a x) 


oN (Gigs X(x)|< 2na (11) 


| Auta JHOOLIX TOYeK X, Q-OKPeCTHOCTb KOTOPbIX MpHHanmexuT U,; f (¢) — HeKo- 
|TOPad MOHOTOHHO yOplBarollad (yHKUHA, CTpeMAllaica K HYvO pu ft > 2r; 
| Jo— mocTosHHaa. 

| Copepuimm B ypaBHeHuax (1) 3amMeHy MepeMeHHBIX corjacHo dopmy,iaM 


x=§+ eu(t, €), (12) 


irqe €—HOBad MepeMeHHas, p-OKpPeCTHOCTbIO KOTOPOH ABJAeTCA BBeeHHAA 
| BBILIe o6nacTb U,. Baaroyqapa meppomy HepapencTsy v3 (10) MbI Bcerga Mo- 
}XKeEM MOLOOpaTb TaKkoe OCTATOYHO MaJIO€ MOJIOMKUTEMbHOe Ep, UTOOHI WIA BCeX 
W0<e< 6 BBINOJHANIOCh ycoBHe 


[eu(t, &)|<etf(t)<a<p (13) 


M, CJICOBaTeJIbHO, X ocTaBasloch B U,. 
Tloycrapus (12) B (1), nomyuum 


=e {x (¢, € + eu (t, &))— ae wa 
— ep MEX (t+ cult, £))— Ou (t, oe ee 


| Yuurtpipaa Hepapeuctsa (5), (6), (10) u (11), ypaBHenua (14) MoxHO mpen- 
CTaBHTb B Bue 


& =X (t) +e F(t, 68), (15) 


tne F(t, &,©)—mepwoguueckaa cbyHKuMa ¢ c Mepvozom 27, yoBseTBOps- 
tOllad YCJIOBHIO 


| F(t, & 8)|<2ya+ q(e)s, (16) 
n(s) =R[yn(1 + 2anJa)+ 3MnJaJ+e..., R= sup tf (?). (17) 


0<t<or 


| SameruM, 4TO cHcTeMa ypaBHeHHH B BapHal\HAX, COOTBETCTBYIOWad CTaTH- 
wecKOMY pellieHuio £ =) ypaBHeHul (2), uMeeT OOmulee pellienve Bua 


8& = DA, (18) 
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rye D—nocTosHHad n-MepHasd MaTpuia; A—xooOule roBops, JIMHeMHaA KOM- 
6vHAaLHA W3 MpOHSBeAeHHH NOJMHOMOB Ha SKCMOHeHTHI, COsepxKalllan nN Mpo- 
H3BOJIbHBIX TOCTOAHHBIX. 

TIpou3peyem elle OHY 3aMeHy TepeMeHHBIX yxxe B cucTeMe (15), BBeqA 
HOBbIe MepeMeHHbIe A cormacHo dopMyviaM 


mpuyem morpe6yem, uTo6p! DA Haxogusiocb B TaKOH MasloH oKpectHocTu Us 
TOUKU £, YTOOLI x, ONpezemsemoe copmyso (12), Haxogusocb B Up. 
Tloycrapnaa sHauenun €(19) B ypaBHeHua (15), NomyuumM cuHcTemy 


at = cHh + F(t, h, 8), (20) 


rae H —nocTosHHad f-MepHad orpaHuyeHHada BMecte c H7} matpula, ompe- 
jleiaemas BbIpaxenvem H = D14X;(&))D, a dynKkuun F(t, h, ©) yopuerso- 
PpAIOT HepaBeHCTBaM 


| F(t, A, ©) | < Ke (Ky 8?+ 2ya + 4 (¢)¢), (21) 
rae K,, Ky— NOOxKUTeIbHbIC MOCTOAHHBIE. 
Bmecto ypaBHenua (20), OueBHHO, MO2KEM PpaCCMATPMBATb CJIeLyrorlee: 
t t 
h(t) =h(0) +eH \AG@)de +e \ F(x, A(0), 8) de, (22) 
0 0 


WJM 
ty 


t 
h(t) =h(0) + 2Hh(0)t + 8H? \\ ale) det, + 


Gates t 
+H \\ F(x, h(2),2)dedts +e\ F(x, h(2), 8) de. (23) 


Hakxnagpwpaem na A(t) ycnosue nepuosuunoctu h(2x)=h(0), onpenenaa 
v3 (23) 3Hauenue A(0) wu noy_cTaBaaa ero B (22), nNomyauM ypaBHeHHe, ompe- 
Teamouree h(t): 


h = S;(h), (24) 


rye Sy—onepatTop, Quis KoToporo B C6macTu |DA| <6 cnpaBequBa ollenKa 


| Sz (A) | < 3en [M8 + Ke (Ki8* + 24a + 4 (2) 8] + 

+ M2Ke [Ki8 + 2ya + (cs) &], (25) 

roe M, u M,— nonoxvtTebuble MOCTOAHHBIC. 
BpiOepeM Telepb TaKHe MaJIbIe MOJIOMUTEIbHbIC Aj <P, &, 59, UTOOKI AA 
JOOOTO NOMOXRUTEMbHOTO &€< &, 6< 6) BbINOJHANOCb HepaBeHCTBO | 
den [M6 + Ke (Ky8" + 24a + 7 (8) e)] + MoKe[Ky8" + 2na + A) e] <6. (26) 

Torjja nouyuuM 

| Se (h)| < 8. (27 
HerpyaHo yOequTpes, uTo onepatop S;(h) yqoBneTBopseT BCeM yCJIOBHAM 
Teopemp! Ilayepa 0 HemosBHxKHOM TouKe HU, CJIeMOBaTebHO, ypaBHeHHe (24) 


vmeeT B OOslacTH Us, pemenve h = A(t), koTopoe 6ymeT nMepvoynuecKHM TIC 
t c nepnoyom 2r. 
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OcTaHoBuMca Tellepb Ha BOMpoce eAUHCTBeHHOCTH mMepHoyuuecKoro pewe- 
Hua h=h/(t). 

Hlonycrum, uTo Jia cuctTeMbl ypaBHenuit (1) BbImOMHAIOTCA TakoKe cyle- 
‘“Ayroulve ycsiopus: 1) crarmueckoe petienue & = & cucrempl (2) acummToru- 
yecKH ycToiuuBo; 2) npaBple uacTH ypaBHeHuit (1), Kpome HepaBenctsB (5) 
Hu (6), yqoBneTBopsioT B oOlacTH U, TakxKe HepaBeHCTBY 


|X (¢, x’) — X (ft, x”) | < @(t)| x’ — x” |, (28) 
pH 9TOM 


2am 


oe \ elt)dt <x, (29) 


0 


- 


| THe x— ocTaTouHO Maviai MONOxKUTebHaA MOCTOMHHAA. 

Torga, mpeynouaraa, uro MoMMMO MepMoyMyecKoro pemmenus Ah = h(t) cy- 
| WecTByeT Apyroe Mepvomuyeckoe peulenue A=A,(t) Hu paccmMaTpuBan pa3- 
| HocTb f,(t)—A(t)=z, He mpemcTaBseT 3aTpymHeHHH noKa3aTb, 4TO Cy- 
| WIeCTBYIOT TakHe JOCTaTOUHO MaJIble MOJIOXKUTeJIbHbIe MOCTOAHHbIe A’, o ue, 
AIA KOTOPbIX Z OyeT aCHMNTOTHYeCCKH CTPeMUTbCH K HYyvJIIO UH, CJIeOBaTeJIb- 
| Ho, h=AhA(t) OyyeT B O6nacTu Us» eUHCTBeHHBIM MepvomMuecKUM pellleHveM 
| cucTempr (20). 

| PesioMupyA H3JIOxKeHHOe, MIPHXOAMM K CyefyrollleH Teopeme: 

Teopema. JIycmb Oana cucmemot Oudbqepenuuanonolx ypaenenuti (1) 
| solnonnsuomca ycaoeua A, Bu B. 

i Tozda OnA ato6a20 CKOAb Y20OHO Manoz2o0 5 mOoKHO Hatimu makue Oocma- 
| MOuHO MaAbIeE NOAOTICUMeNbHOlE &, 59, AG MaKICe MANCE NOAOBCUMEABHOE Ay, 
| 4mo OnA Atobo20 noAodWUMeNbHOZO & << &) 6 p-OKPeECMHOCMU CmamuUuecKOeO pe- 


| Ona Komopoeo cnpasednugo Hepaeencmneo 
| x(t) —&|<o. (30) 


Ilycmb @ OonoAHeHue K YKA3QHHbIM YCACBUAM npaeole “acmu cucmemol (1) 
—yOoeremeopsiom Hepasexcmey (28) u, Kpome mozo, cmamuueckoe pewenue 
'cucmemol (2) €=& acumnmomuuecku ycmotiuueo. 
| Tozda ecezda nalidymca makue OocmamouHo marole noArorzctimenbnole 
(a <a, & <<, 0 <4), umo Ona Al0Oolx noAoHCUMeNbHOLX & <<" 6 p"-OKpecm- 
| Hocmu (p°<po) cmamuuecKoeo pewenua & = & cucmema ypaeHenutt (1) umeem 

COUHCMBEHHOE Nepuoduueckoe pewenue c nepucdom 2n. 
Jloka3saHHad TeopeMa MpecTaBaAeT COOOM OOOCHOBaHHe 3aKOHHOCTH 10- 
CTPOCHHA C MOMOLIbIO MeTONa YCpeHEHHA MPHOJIM2KCHHEIX MepHoAMyecKHX pe- 
| meHHu via ypaBHeHul THNa (1), NpaBble YacTH KOTOPbIX He Luddepenyupye- 
| Mp. K TakuiM ypaBHeHHAM MPMBOJAT MHOFOUHCJIeHHbIe 3aauH TeEOpHH KOJle- 
| O6aHMii, B YACTHOCTH, 3aauH onpeseyeHHaA MepMoAMyecKHX PeWleHHH MIA cH- 
| crembl, HeMHelHaad XapaKTepHCTHKa KOTOPBIX COCTONT H3 OTPe3KOB MPAMbIX. 
| B 3aku1l0ueHHe OTMeTHM, 4TO Ha AaKTYaJIbHOCTb PpaCCMOTPeHHA 9TOFO BO- 
poca oOparu. Halle BHuMaHve B. B. Kosaxesuu., 


| VWuctuTyT MaTemaTuku Tloerynnio 
Axayemuu waykK YCCP [12 VI 1959 


UMTHPOBAHHA®| JIATEPATYPA 


| 1H.H. Boroaw6os, WO. A.MuTponoabekuh, AcumntoTuyeckne MeTO,bI 


B TeOPHH HeIMHeHEIX KomeOaHHH, 1958. 
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Mor'nann Akagemun nayk CCCP 
1959. Tom 128, N 6 


MATEMATHKA 


T. POMAH 


CHMMETPHM 4-MEPHbIX BOPJIIOPHbIX OPHAMEHTOB 
(IIpedcmasaeno axademuxom A. B. Ily6nuxoeum 12 VI 1959) 


B mpeqpyuel 3amerKe (') MbI 1OKa3aIM, KAKHM OOPa30M MO2XKHO BBIBeCTH 
sce 31 rpymm CHMMeTpHH pebedHbIX OOPAIOPHbIX OPHAaMeHTOB, HCHOJIb3syA 
npeoopasoBaHua TpeXMepHOrO 3BKJIHAOBa MpOCTpaHctTsBa. 

»B jlaitbHeluem OyeM paccMaTpHBaTb mpeoOpa3soBaHua 4-mMepHoro JeH- 
CTBHT@IbHOrO 9BKIMOBa MpocrpaHcrBa Bua y = Ax + a, rye A — yHUTap- 
Haa Matpuua (AA* = E) u a — 4-mepHpiit BexTop. Ja Takux mpeoOpasoBa- 
Hu OyeM MOb30BaTbCA OGO3HaYeHHeM (A, a). YMHOxKeHHe AByX MpeocOpasoBa- 
Hu mpoBpoxuteca mo npaBusy (A, a)-(B, 6) =(Ab, Ab+a). 

Onpeyeneuuel. Hazs0pem 92€EMECHTAPHEIM MHOXKECT- 
BOM HeKOTOPOe MHOKecTBO ToueK 4-MepHOrO MpocTpaHcTBa, cosepxalee 
Touky (0, 0, 0, 0), comep2xauyeeca B cchepe 3aqaHHoro pasuyca M Takoe, YTO Ie- 
peceyeHHe STOrO MHOKeCcTBa C HMepMIoOcKOcThIO %, = O He WOMycKaeT Apyrux 
YHUTapHbIxX MpecOpasoBaHHi B ceOA, KpoMe J\MaroHabHbIx. Kpome Toro, 9uJIe= 
MCHTapHOe MHOXKECTBO He MOXKET HMeTb TpeocOpa3zs0BaHHH B ceOa Bua (EL, Qa), 


a 
re a= () 
0,/ 


OnpeweneHoue2 Bopkwpuykh oOpnHaMeHi  onpeseisem 
KaK MHOXKeCTBO, MOJyualolleecd H3 3/IeMeHTaPHOrO MHOKeCTBa MYTeM MpHMe- 
HeHHA BCeX MpeoOpa3so0BaHHH rpynnbt Cj, cocrosmeH u3 TpaHciayHh (£, Rt), 


s1 
rue & — wenoe uncao, ¢t = () : 
o/ 

Onpefheneuunes. Ha3sopem cHMMETPHAMH OOPAWYPHO- 
ro OpHaMeHTa MpeodpasoBaHna Bufa (A, a), KoTOpble oTOOparxKaloT op- 
HaMeHT Ha caMoe ceOa. 

Jispe cummetpuu (A, a) u (B, 5) 6yAyT reoMerpwuecKH 3SKBUBAaJICHTHBIMH, 
es A= Bua=b-+ Rt, k — uenoe uucno, uu (FE, — 1/42) (A, a) (E, Ys 
() =( 6.0. kt). 

Onpefhenenne 4. Ilopopotamu O6opAwpHoOroO oOp- 
HaMeHTa OyfyT cuMMeTpuH Busa (A, 0), a ocoObIMH POTO-TPaHc- 
Ji A WM 4 MM — cMMMetpuy Bua (A, 4/5 2). 

Teopema 1. Mampuyet noeopomoe eceeda Ouazonaaronol. 

TeopemMa 2. Bo ecakoti epynne cummemputt 6bopdwpHoeo opxHamenma 
Cy. ABNAEMCA HOPMANbHbIM Oeaumesrenm. 

Teopema 3. Bce eeomempuuecku pasaurnoie cummempuu OopdtoprHoeo 
OpHaMeHMA MOIKHO HaNUCAaMb CAeOYyIOWUM OOpasoOM: 


1=(E,9) 1 = (Sa, 0) G = (Sz, 0) G = (Rs, 0) 
A=(E,t) A=(S&t)""A=(Sa ee H = (Ss, 0) H = (Re, 0) 
B=(Sy,0) B=(Rs, 0) J=(Ri,0) f= (Qi, 0) 
C = (Re, 0) C = (Qz, 0) K = (S2,"/at) K=(Rs, 4/22) 
D=(R3, 9) D= (Qs, 0) L= (Se, Yet) L=(Re, 3/2?) 
F =(Qs,0) F = (A, 0) M=(Ri, Yat) M=(Qu Val) 
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Teopema 4. Ipynnet cummempuu 4-mepHoeo 6opdropxoeo opramenma 
;adeNesbl U neperucasiomcAa CAeOytolum OOpa3s0M: 
8 epynn muna (2, 2, 2, 2) 16-20 nopsdxa; 
64 epynnet muna (2, 2, 2) 8-20 nopsdKa; 
84 epynnet muna (2, 2) 4-20 nopsdKa; 
12 epynn 2-20 nopsdKa; 
1 epynna 1-20 nops0Ka; 
Bceeo umetomca 179 epynn. 
Hue jatorca pce rpynmpr 16-ro nopaykKa: 


(1, B,C, D, F,G,H,J,1,B,C,D,F,G, HJ) Md 
(1, B,C, D, F,G, L, M, 1, B,C, D, F,G,L,M) Nel 
(1, B,C, D, F, H, K, M, 1, B,C, D, F, H, K, M) Nel 
(1, B,C, D, F, KL, J,1, B,C, DF, Ky LJ) Nal 
ig Mad ug elt Lie cecil amt 
(De BeCud sh Py Gulia MwA, 0Bs: Cs Dy EvKep ddr Now 
Chaps bie A rah Ld as arn vba Geel bed Wid chau OR Sih rk Cl Cr an ly 
Liab, Piel teaKonelyy AB le dahl. Gayl ima Nod 


CpaBHuBad 9TH rpynmbl c rpynmamu 8-ro nopagKa pevibedupix OopAopHbIx 
opHamenTos (1), BHAMM, YTO OHH ABJIAIOTCA MPAMbIMA MpOMsRe_eHUAMH rpynni 
N,, Nz, Ns, Nag u3 (1) c rpynnamn 2-ro nopsagKa, MOpoxAeHHbIMH COOTBET- 
NcTBeHHO J u A, 4TO OObACHAeT HaluM OOO3HaYeHHA. 


Jina Toro uro6bl nouyuNTh reoMeTpuyecKoe MpescTaBseHue 4-MepHBIX Oop- 
IMOPHEIX OPHAMEHTOB, MOXKHO PaCCMATPHBaTb MaTPHIIbI, WIA KOTOPbIX Ay, = |, 
ikKaK MATPUI[bI Mpeo6pa30BaHHl B 3-MepHOM MpOCTpaHCTBe, A MaTPHUbI, MA 
AKOTOPBIX Qyq = —1, KaK MATPHUbI, NpeocOpasopaHu AHTHCHMMeTPHM B CMBIC- 
e A. B. IllyOuukoza (*), T. e. mpeoOpa3opanuli B 3-MepHOM MpocTpaHcTBe 
onepalluaMu MepeMeHbI 3Haka TOUKM (HIM WBeTa TOUKN). 

Takum o6pa30M cuMMeTpHuH 4-MepHoro OopfopHOrO OpHaMeHTa M3 Teope: 
bI 3 NOMYUaioT CIeLYIOULMA CMBbICJI B3-MepHOM MpocTpancTBe: J — Tox ecTBeH- 
woe mpeoOpasopanuve, 7 — anTuTomyecTBeHHoe mpeoOpasoBanue, A — Tpaxc- 
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jiaitua c BeKkTopom ¢, A—anTuTpanciauna c BexTopom ¢, A — aHTHTpaHc- 


jiatua ¢ BekTopom 4/,¢, B—orpaxeHMe OTHOCHTebHO Ox,X3, G— oTpaxKe- 
Hue OTHOCHTeIbHO OXx,x;, H —oTpaxkeHue OTHOCHTeIbHO Ox,x%2, B— aHTHoT- 


paxkeHue OTHOCHTeIbHO OX,xX3, G— aHTHOTpaxKeHHe OTHOCHTeJIbHO Ox4X3, 
H — auruorpaxenue oTHocuTesbHO Ox,X,, J —mnosopor na 180° BoKpyr Ox1, 


C —nogopor na 180° soxpyr Ox,, D—mnosopot na 180° Boxpyr Ox3, J— 
aHTHMOBOpOT BOKpyr Ox,, C—auTunoBopoT BoKpyr Ox, D— aHTumoBopoT 
BOKpyr OXxs, F —uusepcua, F —antuunsepcua, K — orpaxkenne oTHOCHTeJIb- 
HO Ox,X3 HM Tpaucsuua ua 1/,¢, K—axTMoTpaxkenue OTHOCHTeNbHO Ox4%3 


Wu Tpancisiua wa 1/,t, L—orpaxkeHue OTHOCHTeNbHO OX,X%_. UM TpaHcAAMA 
Ha 4/,¢, L—auntworpaxenue OTHOCHTeIbHO Ox,%, M TpancusuMA Ha */2f, 


M—nosopor na 180° soxpyr Ox, u TpaHcaauua Ha 4/,¢, M — axTumoBopor 


Ha 180° poxpyr Ox, u TpaHcaauna Ha 4/sf. 

Takum o6pa30m, Bce 179 rpymm CHMMeTPpHH COOTBeETCTBYIOT CJIeXYIOULHM 
179 TpexMepHEIM OoptopHHM opHameHTam: 31 ogHOUBeTHoMy, 31 cepomy, 117 
WByxX UBeTHpIM. Jlaerca mocKoe MpescTaBseHue STHX OPHAMEHTOB C yKa3a- 
HHe€M COOTBETCTBYIOWUX 3JIEMeEHTOB CHMMeTPHH. 

Onpegeaneuua. Tpynmbr cuMmMetpHv, B KOTOPHIX Ay, = 1, HasbIBa- 
ICA TOPOKAAWMAMHU TpynnaMuH AAA CHMMeTPHH 
RBYXWBeETHBIX TPeEXMEPHHX OOPAWPHHX OPHAMEeH 
TOoB. ITpynnb cHMMeTpHH 4-MepHbIX OOPJIOPHbIX OPHAMECHTOB, KOTOPbIe AB- 
JIAIOTCA TIPAMbIMH MPOW3BeAeHHAMH NWOpowAalwowlux Tpynn c rpynnouw, nopox- 
Je@HHOK mpeoOpa30BaHvem J, Ha3bIBalOTCA HE HTPaJbHBIMH Py I 


MaMW cCHMMeTPHH TPe€XMeCPHHEX OPHAMEHTOB, 4a TE, 
KOTOPbI€ ABJIAIOTCA MPAMBbIMH TPOW3BeFeHHAMH NOPOXRKMLalowlux rpynn c rpyn- 


MOH, MopoxeHHoK mpeoOpa3soBaHvem A, HasbiBaloTCd MCeBROHEHT- 
paIbHBMH TpyunaMH CHMMeCTPHH ABYXWLBETHHX 
TpexMe€PpHHUX OPHAMEHTOB. Octambupre 4-mMepHble Tpynnbl Ha- 
SbIBalOoTCH CMEC AHHBIMH TpynnaMuH CHMMeTPHH ABY xX 
WBeTHHX TPeCXMEPHHX OPHAMEHTOB. 

Tlepppii 43 BBeJeHHbIX TepMHHOB Ucnob30BaH A. Samop3aeBpnim (°,’), 
a BTOPOH HM YeTBePTHIM aAHAaJIOrMYHbI TEM, KOTOPbIe HCHOb3YIOTCA B (°). 

Teopempr H3 (°,4), UMeIOT CJIeYIOULMH anavor: 

Teopema 5. Ipynnet cummemputi u anmucummemputi (m. e. codepoca- 
wuue xomsA Ool OOHO AHMUNpeOcbpasoe6anue) MpexXMePHOLO Ce poco UNU OeyxXUeeMHOeO 
OpHamexma norywaromca us epynn cummempuu OCONOYeeMHOeO OPHAMeHMA CAe- 
OYWluuMU MpeMA NYMAMU: a) KAK HetimparoHole epynnel, 6) KaK nceedoHeUmpaar- 
Hole epynnol, B) CMeWANHole epynnol noayuaromca CaedytoujuMm OOpasom: Nnopo- 
HCOAHOLULE 2PYNNoL PASAAZAIOMCA B NPAEbLE CMESCHLE KAACCLL (UAU AEEoLE) OMHO- 
CUMeNbHO BCEX CBOUX nNodepynn emopozo uNOeKCA, A 6 Mex KAAaCCAX, KOMOpbLe HE 
codepxtam eOuKUYol epynnn, 6Ce CumMeMpUU 3aMeHsAIOMCA CoOOMEemCcmeEYyHOLUUMU 
anmucummMempusmu. 

CueRctTBue. Beskan rpynna cumMerpHit u aHTHcuMMeTpHi TpexMep- 
HOrO ABYXIBeETHOrO OPHAaMeHTa COep2%KUT B KayeCTBe NOAIPyNMbI BTOporo UH: 
qekca nopoxyatoulyio rpynny. 


YuupepcuteT um. K. V. Iapxona Tloctynuao 
Byxapect, Pymptnua 10 VI 1959 


UMTHPOBAHHAS JIMTEPATYPA 
- Roman, Analele Univ. C. I. Parhon — Bucuresti, Ser. st. Nat., Ne 16 (1957) 


T 
2A. B. Iy6uuxkos, Cummetpua mu anTHcuMMetpHa xKoHeuHEIX duryp, M., 1951 
8 A.M. 3amop3aes, O6o6menne exoposcKux rpyun, AstopedepaT gucceptayuu, JI. 
1953. *A.M. 3amops3aes, Kpucramorpapus, 2, B. 1 (1957). 


Jokzagp Akagemun nayrx CCCP 
1959. Tom 128, Ne 6 


MATEMATHKA 


Ml. K. CYETHH 


OB HHTEPMOJIMPOBAHHH AHAJIMTHYECKHX ®YHKIUMM 


(II pedcmaeneno axademuxom M. A. Jlaepenmoesoim 24. VI 1959 ) 


B HacTosmel paOoTe paccMaTpuBaeTca BOMpoc O IPHMeHeEHHU MHOFOUeHOB 
@MaOepa K MHTepnomMpoBaHUlo aHauTMYeCcKUX PyHKuUUH. 
Ilyctb koHeuHay oOnacTtb G orpanuuena KonTypom IT, a jononHenne 


|3aMKHyTOM oOnacTu G ectb D. O6o3Hauum uepe3 {B,(z)} O6oOmjeHHbIe MHO- 
|TowleHb! PaOepa, cooTBeTcTByiollue o6sacTH G u BecoBpoh dynKuuu g(z2), 
aHaJIMTMYeckoH B OOnacTH D, HenpepbIBHOH Mw OTIMUHOM OT HYJIA B 3aMKHy- 
Tow oOnacTtu. M3 acumntoTuyecKoli cbopMysbI AIA MHOroueHOB @aGepa (°) 
culeqyeT, YTO BCe HX HYJM pacnowox*KeHbl BHYTpH OOMacTH G, MOSTOMY, TIpH- 
HMMad 9TH HY 3a Y3JIbl MHTEPMOMAMMU, MbI OyeM HMeTb JIA BCAHKOM aHa- 
JMTHYeCKOH B OONacTH G cbyHKuuH f(z), HempeppIBHOH B 3aMKHYTOH OOlacTH, 
| MHTepHOMALMOHHY1O ‘(popmyury (°) 


4 d 
j (2) — La (2) = Buta (2) a3 Pee eG (1) 


O6o3HauuM yepes P,(z) MHOTOWIeH Hanyuiuero mpu6imxKeHuA PyHKUnH 


f(z) B 3amMKHyTOH o6nactu G. Torga, yuuTbIBad cTeneHH MHOroweHOB P» (2) 
M Bhi (Z), “3 (1) nonyuum 


Ce P 
-( F (6) — P,, (6) 26g. (2) 


f (2) — La (2) = Bai (2) 5 Te pe Ae 
ir 


Ilyeth d@yHkuna w= D(z) oro6paxaet o6nacTb D Ha o6snacTb |w|> 1 
mpu ycsosuax @D(co) = oo, DM’ (co) > 0, a z= (w) ecTb OOpatuan dyHkuua. 
Byjem cuntaTb, uro Kontyp I’ ecTb ruiayqkKad KpHBax, MW JOMOMHNTeIbHO CTe- 
MeHb TylaqkocTu OyeM XapakTepH30RaTb HaJHUMeM HeIpepbIBHbIX MIpoV3- 

BOMHBIX B OONacTH |w| > 1 y dynKynu > (w). 
| Teopema 1. Ecau qdyuxxyua f(z) Henpepoieno Oudbqdbepenyupyema 6 sam- 
KHymou obnacmu G k pas u ce k-A npouseodnan yOoeraembeopAem YCAOBUIO 
JIumuuya nopadKa B, a dynkyuu g(z) u b(w) nenpepoleno Oudqepenyupyemol, 
coomeemcmeenHo, OeadcOol u “embipercdbol 6 BsamKHYMbLx OOnacmAx, mo OAA 
uHnmepnonaytonnHoeo mHOzoUNeHa L, (Zz) C y3namu 6 HYAAX mHoeouneNa Bn, (2) 


BLINOAHACINCA PABHOMePHO 6 3aMKHYMmoti OOnacmU G HepaeeHCméeo 


[FQ—L@I<tas, 266. (3) 


Aloka3atTeapcrTsBo. IIpu ycnopuax TeopeMbl 4a MHOrOUeHOB PaGe- 
pa uMeeT MecTO MpeycTaBseHue (°) 


Bn (2) = g (2) ®"(z) + En(2), z€D, (4) 
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rye dyukuua EL, (z) apaaerca ananuTuyeckoH B OONacTH D, mIpwueM B 3aM- 


KHYTOH o6acTH LD £E,(Z) paBHOMepHO CTpeMHTCH K HyJIO Mp BospacTaHUn 


n, a mpouspoguple E,’(z) orpanvueHbl papHomepHo B D. CyepopatTesbHO, B 
tbopmyie (2) MHorouneH B,+4,(€) orpaHvueH cBepxy H CHM3y Ha KoHType I’. 

PaccmoTpuM Tenepb HHTerpas, CTOAUHH B MpaBol uacTH dopmysb (2). 
STo ecTb HHTerpas Tuna Kowm, o603Hauum ero yepe3 F,(Z), a ero PYHKILMIO 
pacmpeyeseHua o603HauHM Yepes ¢, (6). lua oKasaTebcTBa Teopembl | Tpe- 


6yeTcaA OWeHUTD ctbyHKuMIo F,,(z) B 3aMKHYTOH OOnacTH G. Kak u3BecTHO, AJA 
TpaHHUHbIX 3HaveHHH uHTerpasia Tuna Kom umeeT mecTo opmyvia (*) 


ar ee (5) 


1 Pn (O) — Pp (20 
Fn (20) = 53 \ 


ari C— 2 


oe = 0 e B CHJY MpxAMbIX TeOpeM O IO 
Bey a OA prj So 
paqke Hanumyumero mpu6muxeHua (*), TO OcTaeTcH OWCHHTb MHTerpas B (5). 


Pa3HocTHoe OTHOWeHHe MNOJ, 3HaKOM 3TOFO HHTerpaJia PaBHO 


Tak Kak n (Zo) = 


Pn (6) — Py (20) [f (6) — Py (E))[Bnyy (20) — Bry, (6)] 


C2 Bnsy (6) Bay, (20) (E — 20) i 
FG eS aah ae | 


Zs Bray (Zo) (G — Zo) 


Bropoe cylaraemoe ecTb (PyHKUHA, aHamuTMueckand m0 C, 3HauNT, HHTerpan 
oT 9TOrO cmaraemoro no KoHTypy I pasen uyso. Torga, o603Ha¥ad_WHTerpan 
B (5) uepes J, (2%) H yuuTbIBaa (4), nonyuHM 
Baylor B 

G20 


HCA ee 
) is 


iy 


n+1 (20) al< 


jae] + 


C— 26 


; 


B mpapol uacTH BTOopoH u TpeTHH MHTerpasbl OrpaHuYeHbI B CMY yecuo- 
BHM TeOpeMbl, a TMepBbId MHTerpadl JIeTKO OWeHMBaeTCA CileLyIOUIMM O6pa30M: 


oF oo ei g (6) — g (2) 
Se iets + her Se 


E76) E,, (20) 
€—Z 


Jal} 


Iai<a | |Se|lai< 


ete 


(| ort (¢) — ot! (29) 
C— Zo 
Ty 


21 QT 


EO \ ISicos 40 a0 no oe K0| a0. 
0 ewe 


0 


Jipa mocseqHHxX MHTerpasa, Kak u3BecTHO (*), uMeIoT NOopanoK Inn, u 
TeopemMa 1 foka3aHa. Bonee NompoOHbIMH paccyxJe@HHAMM MOKHO JOKa3aTb 
HepapencTBo (3) mp ycuoBuu, 4TO (byHKWMA g(z) TOMbKO yOBNeETBOpAeT 
ycnormio Jlumunna, a dynkuna >(w) ABaxKkLbI HeMpepblIBHO Auddepenunpyema. 

Teopema | spaseTcd TOUHOH OTHOCHTebHO TpeOoBaHHi, Haslaraemblx Ha 
HHTepnosupyemyio cyHkiulo f(z). B camom ese, ecm, HanpuMep, KOHTYp 
LT ectb OKpyxkHocTh |Z2—z2Z|=1 u g(z)=1))10 Bry (2) =(2—2,) 
mHorowieH Ly(z) ecTb YacTHYHad CyMMa psa Telinopa, uM B STOM cayyae, 
KaK M3BeECTHO, HepaBeHCTBO (3) ABJIAeCTCH TOUHBIM. 
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Teopemma 2. Ecau anxanumuuseckan mynxyua f (z) npunadasescume 06- 
Aacmu G kaaccy E, (m. e. npedcmasuma uxmeepaaom Kowu no ceoum y2no-~ 
BlM 2PAHUHodlM 3HaWeHUAM Ha KONMYpe T), a dyNKyUuA g (Zz) ABAREMCA QAHde 


Aumuueckol 6 3amKXymot obaacmu Du Kkoxmyp T ecmo npaeunaonan anaau- 
MUMECKAA KPUGAA, MO _OAA 6CAKO2O B3AaMKHYMOeO mHoweCmea F us o6aacmu 
G cywecmeyem makan nocmonnnan cs (F) u makoe uucao 0<q<1, umo 
Ona ecex 2E€F umeem mecmo Hepasexcmeéeo 


| | f (2) — Ln (2)|<es(F)q",  2€ FCG. (6) 


| 

J\na WOKa3aTeIbcTBa 3aMeTHM, ITO MPH YCNOBHAX TeOpeMEI JIA MHOFO- 
yneHos @aGepa uMeeT MecTo HepapencTBo B,(z) =O(q") mpu z€F. Dopmy- 
ja (1) mpw jaHHbIX yCNOBHAX WMeCT: MeCTO, CJeOBATeIbHO, YUHTHIBAA 93TO 
HepaBeHcTBo, H3 (1). nonyunmM yrBepxyeHHe Teopembr 2. Tlocroannas c; (F) 
BO3pacTaeT HeEOrpaHHYeHHO, ecM pacctosHue o(F,I) or mHoxectBa F fo 
Koutypa I crpemutcsa K Hyuito. 

Teopema 3. Ecau @ynxyua f(z) seanemca ananumuueckoll 6 3aMKHy- 
mou obnzacmu G, a dynKyua g(z) Henpepoieno Oudhpepenyupyema @ 3amKHY- 
moti o6zacmu D p pas u ee p-A npouseodnan yOoeremeopsem ycaoeuto JIun- 
wuya nopsdKa a, a KoxmypT ecmb eradKan Kpuean u makoea, umo yHAK- 
yua ~(W) nNenpepoleno Oudbdepenyupyema 6 3amKHymot obsacmu |w|> 1 
(p +2) pas, mo Ora ecaKoeo 3samKHymozo mHoscecmea F us o62acmu G cy- 


uecmeyem makash nocmosHHan Cg(F), umo npu ecex zE€F é6olnoannemca He- 
paeexcméo 


If (2) —Ln(@)i<eo(F) Ee, 2€ FCS. (7) 


_ Syecb q He 3asucut ot F, O<q<1, mpuyem 9TO YHCNO onMpenemnetca 
43 TIpAMOH TeopeMbI O MOpaAAKe Hausyuuwero npHOmMwxKeHua PyHKuun f (2) (°). 
\JJoka3aTembcTBO TeopeMbI 3 cueqyeT u3 copmysib (2) u HepaBeHcTBa (5) 


C7 (F) 
nPre ° 


IBr(2|< z€FCG. 

IHepapenctso (7) merko cueqyeT TakxKe H3 dopmMyub (1), eCIH B3ATb HHTe- 
Irpas) MO HeKOTOpOH KPHBOM, OXBaTbIBAIOlleH KOHTYP, WM BOCHOMb30BaTbCA 
«popMysion (4). 

| IIpuBegem ellie HeCKONbKO JPYrMX, aHaJOrHYHO MOKa3bIBAeMbIX, OLleCHOK 
OCTATOUHOrO WieHa MHTEPNONAWHOHHOK dopmMywJibl Cc y3laMM B HYJIAX MHOFO- 
lyieHos PaGepa. 

|) <A. Ecau gynkyuan f(z) yooeremeopacm ycaoeuam meopemot 1, a MynKyun 
(z) u koxrmyp IT yoosraemeopatom ycaosunm meopemol 2, mo paeHomepno 
aeHYmpuU OOnacmu G BolnoOAKAeMCA HepaseHcmeo 


(f(z) —Lalz\l< Cs (F) ase AG Koad Sf O< gat. (8) 


B. Ecau gyxxyua f(z) yOoeremeopaem ycaoeuam meopemol 1, a dyHKyun 
Wo (z) u KoAmyp IT ydoeremeopatom ycaoeuam meopemot 3, MO paeHomepHO 
wBAYympUu COracmuU G ebiINOANAemMcA Hepasencmeéo 


FQ—L@lSaeppee 26F CO. (9) 


B. Ecau goynkyusa f(z) yooeremeopaem ycaceuim meopemel 2, a dynkyun 
w(z) u Koxmyp T yooenemeopaiom ycaceuam meopembt 3, mo pasHomepHo 
iBAympu oOnacmu G 6olnoANAeMmcA Hepae HCME6O 


IF (2) —Ln(2)|< 92, ZeFcG. (10) 
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T. Ecau dynxyua f (2) yOoeremeopaem ycaoeuam meopemel 3, a PyNKyUuA 
g(z) u Konmyp I yoosaemsopsiom ycaoeuam meopemot 1, mo paeHomepHo 6 


3amKKymot oOaacmu G éeolnoansemcaA HepaseHcméo 


| f (2) — Ln (2)| Keng" Inn, z€G, (11) 


20e g onpedeasemca u3 meopemol 0 nopsAOKe Hauayuueeo NPUOAUIKCeHUA. 

Il. Ecau dynxyusn f(z) yOosremeopaem ycaoeunm meopemot 3, a PyHKyuA 
g(z) u Koxmyp T yooeremeopsiom ycaceunam meopemoet 2, mo paeHoMmepHO 
exympu oOaacmu G éeolnoANAemca Hepaeercméeo 


| f (2) —Ln(2)|<ew(F)9"gi, z2EFCG, (12) 


20e g onpedeanemca u3 mMeopembl O HaUAYyUIeEM NpPUOAUDeHUU, A g, 3a6ucumM 
om muHoocecmea F. 

Bo Bcex HepaBeHCTBax NmocTosHHas c(F) BospacTaeT HeOrpaHHyeHHoO, eCJIH 
pacctosuue p(F, I) yOprraer K Hyvito. 

IIpuBeqeHHble OMCHKH MOKa3bIBalOT 3ABHCHMOCTb CKOPOCTH CXOJMMOCTH aH- 
HOrO HHTepMOAWMOHHOFO Mpollecca OT raqKOcTH HHTepnosUpyemMow PyHKUMA 
M OT CBOHCTB MHOorowleHOoB @Madepa. CoBeplieHHO aHaJIOrMYHbIe pe3yJIbTaTHhl 
HME€IOT MECTO, €CJIH 3a Y3JIbI HHTEPNOMALMU MPHHATb HYJIM MHOTOWICHOB, OPTO- 
TOHAJIbHBIX IO KOHTYpy, HOO B NpHBeeHHbIX BbIe OMCHKaX MCMOMb3OBAaJIMCE 
TakHe CBOHCTBa MHOroulIeHOB DaGepa, KOTOPble HMeIOT MeCTO H AIA OPTOFO- 
HaJIbHbIX MHOFOUWJICHOB. 

Buipaxkato rry6okylo OmarofmapHocTb aka. M. A. JlappeuTbesy. 


Ypasbekul wWeqaroruyeckuli HHCTUTYT Ilocrynuso 
um. A. C. Ilyuikuna 23 VI 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1M. A. JiappeutTbes, B. B. Ula6art, Merogu teopuu byukuuii KomMnmeKcHore 
mepemeuHoro, 1958. *? A.W. Mapkywmesu4, Teopua ananuTuyeckux tbynkuni, 1950, 
°C. H. Mepreasu, Yen. matem. nayk, 7, B. 2 (48), 31 (1952). 4°. M. DuxtTeH 
roambu, Kype qudpepenmuaibuoro M MHTerpasbHoro ucuuceHus, 3, 1949. 5 TT. K. Cye 
Tu H, JAH, 114, Ne 3, 498 (1957). 


1128 


HTorsage Anragemun nayrx CCCP 
1959. Tom 128, Ne 6 


MATEMATHKA 


C. A. XABHHCOH 


AHAJIATHYECKAS EMKOCTb MHO)KECTB 
HW PACIIPEAEJIEHHSA MACC 


(ITpedcmaeaeno axademuxom H. H. Bexya 8 V 1959) 


Mel 6yeM MpHep2xHBaTbCA OCHOBHBIX ompeyeseHuH HM OOO3HaueHHH Ha- 
eH sameTKH (1). Byzem eme uepe3 /(I‘) o603HayaTb psuHy mo Ilennese 
HoxecTBa I’ (ompegenenve cM., Hampumep, B (7), cTp. 373). C momompto 
eopemp! Payona 0 cila6oi cxofMMocTH Mep (cM., HampuMep, (*)) maM KpH- 
repves B. II. Xasuna (*) merko ycTaHaBauBaeTca cJleqyiollad Teopema*. 

Teopema 1. Ecau 1(T)<-+ 00, mo ecakasa o2panusienHan 6 oOaacmu 
Z gynkyua f(z) npedcmaeasemca uxnmeepanom muna Kowu—Cmuaomoeca 


| ) fiat aoe, (1) 


r 


de u— HeKomopan KOMNAeKCHaA mMepa, onpederennan Ha T (ona cocpedomo- 
ena Ha eHetlHeti epanuye IV). ITpu amom 


\|duj<MU(D), M=supif(2)|. 


GaencTenve.- Q(T) = max \ dy , ede max Oepemca no 6CEB03MOICHOLM 


dy. 
\ C—2z 
1 
TakuM oOOpa30M, aHaJIMTHYeCKYfO EMKOCTb MOXKHO CBASbIBATb C pacmpeye- 
(@HHAMM Macc, MOAOGHO TOMY Kak 9TO JeNaeTCA JIA TapMOHHYECKOH eMKO- 
iTH. Bomee riy6oKy!l0 CBA3b Me@%KAY abaJMTHYeCKOH eMKOCTbIO MH pacmpere- 
(CHHAMM Macc, ¥eM YCTaHOBJIeHHad B Teopeme 1, yaeT Teopema 2. 
Teopema 2. B npouséeorsHoti o6nacmu G, Goo, Cytyecmeyem aHaau- 

uueckaa dynkyua L(z)— AdOpo co caedyroujumu ceoticmeamu: 
1 L(z)=1+ o( =) 6 OKpecmuocmu becKoneuno yOaAeHHott mouku, L (z)== 


\ 


0 u, 6oree moeo, InL (2) odxosHa4ueH. 
2. Pyrkyun L(z) umeem npedcmaesenue 
dr 
L@=14+\ 4, (2) 


r 


r 
<k 2eG, 


epam wh, OA KOMOPpoLX 


uven \ | dur | <2(0). 


r 
Orciona, B 4YacTHOcTH, caegyeT, uro npH Q(I)=0 Heodxogzumo, 4ToOnl 


(z)==1; HO 9TOT MpHsHak He ABJIAeTCH JOCTATOUHbIM, KaK MOKasbIlBaeT TIpH- 


* He3apucumMo oT Mena ee 3amMeTu B. JI. Epoxun. 


SaKas 2189 4129 


mep o6mactu G(|z2|> 1), aaa KoTOpoH, Takxe L(z)=1. B o6mem cayuae 
L(z)=1. | 
a Jlw6aa gynkyun f(z), f(cc)=0, |FlzZ)|<1, umeem npedcmaeaenue 


il d | 
are ete ) 


npuuem \ |duj| QQ (LP). | 
r ‘ : 

4. Jlaa axcmpemanonod mynxyuu f* (2) (Hopmupoexa limzf* (z) > 0) @uwK- 

zZ7 F 


yun mHoocecme p 6 npedcmaeaeHuu (3) nososKumenbHa u \ du = Q 
' 


r 

@yuxuua L(z) crpowtca Kak Tpeyzes MMHMMMSHpyIONMX dyHkKUMA L, (2, 
(1), sABUIMIOIMxXCH KBagpaTamu sgep Ceré o6nactei G, HucuepmEIBalouyHx G 
3ametum ene, uro aus f(z)€£,({Gnr}) B Mpegctapenuu (3) Hago L(z) 3a 


q 
MeHuTb Ha V L (2). 
Ornecem pcem B—MuoxecTBam E, sexKaujuM Ha I',—mepy p*(E) u or 
MeTHM PA, CBOHCTB STOM Mepbl. 
1. Ecnu G oguocsasua, To p (ELE) = Q(L)@(E, o), rye w(F£, co) —rap) 
MOHHUecKad Mepa MHOxecTBa E, BbIYHCIeHHad B Z= oo. B oOmem cayuac 
u* He CBOJHTCA HH K TapMOHHYECKOM Mepe, HH K JJIMHe. 
2. Mepap™ =p [Q(LP)] 7 KonpopmMuo nHBapHaHTua. 
3. Ecau Pr, — 3amkuytToe noymMuHoxecTsBo I’, Haxofalleeca Ha MOOMKUTEIbHON 
pacctosuun ot L\T\, To gaa toro uTo6p yp’ (I,) = 0, Heo6xoqumo u jocTa, 
rouHo, urodnt Q(T) = 0. (Ananor Teopemp! HeBansuuna, cM., HallpuMep, (°): 
cTp. 129, cBa3bIBalolleli aAOcOuIOTHY10 FApMOHHYECKylO Mepy H eMKOCTb (OOBI4 
Hy10).) I 
4. Ecam f(z)—orpanuuenuaa equunuel B G dyHKunA 4 B TOUKaX € name 
pumoro (B) muoxectsa ECT Pea SSua Caco TO A ajquTMBHOT 
= 


Zz 
(byHKWMM w H3 TpescraBseHnua (3) uMeeM 


\ !du| < my" (E). 


E 


Orciofja, B YaCTHOCTH, CJlefyeT, YTO BCe YHKUNH pw, MpescTaprstouue m 
tpopmyuie (3) OrpaHMueHHble ahasMTMYeECKHe PyHKUMH, aOcOJIOTHO HempepBIB 
HbI OTHOCHTEJIbHO pL. 
5 (Anasior ycuJieHHoro MpWHUMMa Makcumyma). Ecau f(z) orpanuyena , 
G u lim|f(z)i<m, €€f noun Bewgy (yu*), To 
236 


lim [gf (2)| <mQ (P). 


IIpu WOKAa3aTeIbCTBe BC€X STHX CBOHCTB BaxKHY!0 pOJlb HrpaeT XapakTe 
Seem MpW3HaK SKCTPeMaJIbHOK dbyHKuWnH f' (2), chopMysHpoBaHHbl 
Bats: 

[Ipupegem Terepb abHeliime cBoficTBa SKCTpeMasbHOl yHKUH re 
paclpocTpaHAIOWHe Ha MPOW3BOJIbHbI culy4yali HeEKOTOpbIe 3 CBOLCTB, H3BE 
CTHBIX JIA SKCTPeMaJIH B KOHE4HOM cyIyyae. KoneuHo, 9TH CBOLiCTBa 3HauH 
TeJIbHO OcsaO/JeHbI JA MpOM3BOMbHOrO culyyan. OguaKo nlepBoe H3 HHX H 
OTMeYaJIOCb, HACKOJIbKO HAM H3BECTHO, H B KOHCUHOCBA3HOM cylyuae. 


: Teopema 3. 1. Bee nyau (Kpome nHyAAa @ 00) aKcmpemaavnoli @ynkyu 
["(2) aedcam 6 HauMenoWe BoINyKaocli OCOOACUKeE epanu4Hoe2o mHorcecmea T 


ie lim |f (z)| = 1 (G€P) nownu ectody omxocumeaono mepol (u*). 
3. Mxoocecmeo sxavenuii @yxxyuu f*(z) nok poleaem eeco eOunuanolti Kpyi 


Kpome, OblMb Moocem, MHOecmea E axanumuuecKo emKocmu HYyAb. (Bose 
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nono: npu sawbom r, O<r<1, nepeceuenue E c Kpyzom |z|<r umeem 
RHQAUMUYECKYIO EMKOCMNb HYAb.) 
_ OrmeruM elle culezytomy1o opMy.IMpoBKy pesysbTaTa 3 cBolicTBa 3 MepbI: 
Ecau T,— s3amxkuymoe nodmnoocecmeo T', naxodsueecn Ha noacocumenbHom 
paccmosHuu om TNT, mo daa moeoumobol ecakaa oepanusennaa @ G GyHk- 
yun ocmaéganace axaaumuueckolt @ GUT, xeo6xodumo u Oocmamouno, umobol 
yKcmpemano f* (Zz) 6olaa ahaaumuueckolt @ GUT. 
_ TJpupegem ype Teopemb! eqHHCTBCHHOCTH. 
| Teopema 4. [Tycme T —npouseorenoe OecKoneunoe OepanuueHHoe 3aM- 
KAYMoe mHOsCeCmeO uu G—ma uz OonoAHumenocHx K T KOoMNOHeNM, KOMOpAA 
todepacum oo. ITycme D — npouseoronaa o6nacme, epaKuya Komopoti Haxodum- 
il Ha nosogxcumenobKom paccmonnuu om T. Ecau F(z) axaaumuuna e 
HPNGINI a lim F (z) =0. dna. -ecex CED (2€[DN GIN), mo F (z)=0. 
‘ ; 


+t 
| Teopema 5. Ecau T,CT naxodumca na nonostumeaonom paccmoanuu 
ike PNY, u Q(T) > 0, a d@ynkyua F (2) oepanusenae G u lim F (z) =0 Ona 
; 236 
wournu ecex (omHocumenoHo w) CET,, mo F (z)=0. 
CaenctBue. Ecau (6 o603HaveHuax meopembl 4) @ obsacmu{[D)G]\T 


wecmeyem ananaumuseckan dynkyun F (z), lim F (z)= co Ova ecex CED, mo 
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‘ cocmoum u3 KOHeuHO2o 4UuCNa mou4eK. 

Takum 06pa30M, JJIf MHOMKECTBa aHaJIHTHUeCKOM EMKOCTH HYJIb He CyllecT- 
jyer ananora KpuTepua BacwuiecKo, OTHOCALLerocad K MHOMKeCTBaM FapMOHH- 
42CKOH €MKOCTH HyJIb (cM., HampuMmep, (°)). 

Teopema 4, Mo-BHAHMOMY, CBOJMTCA K TeOpeMe e2MHCTBeHHOCTH DeopoBa 
F), (CM. TaKxe (*), crp. 374), orHocsIetca kK (PyHKIHAM C COBePIIeHHbIM BCIOLy 
2A3PbIBHbIM MHOXKECTBOM OCOOeHHOCTeH, Ha KOTOPOM OHH HenpepbiBHbI. OlHa- 
JO HOBbIH MeTO MOKa3aTeJIbCTBA 9TOH TeEOPeMbI HM HaHUHe AOKa3aHHOH 3THM 
H€TOJOM HOBO TeopeMbI 5 MO3BOJIAIOT HaeATbCA Ha BO3MOMKHOCTb WIMpPOKoro 
JOOOWLEHHA STUX TEOPeM, KOTOPOe MO3BOJUO Obl 3aKJOUHTb B eCJMHbIM pA 3TH 
seOpeMbI H Teopemy Jly3uua u IIpuBanopa (cm., Hanpumep, (§)) qua rpaHHuHblx 


MockoBcKili HHXKCHEPHO-CTPOHTeIbHbIM MHCTHTYT [loctynnsio 
um. B. B. Kyt6pnuesa 24 IV 1959 


UWMTHMPOBAHHAS JIMTEPATYPA 


1¢. A. Xapuucon, JAH, 128, Ne 5 (1959). *% COopxH. Matematuka 3a 30 uaet, 
P48, % UW. Pagon, Ycn. matem. uayk, 1, 200(1936). 4 B. Il.X apun, Becta. JITY, 
Pp. MaTem., mex., actp., Ne 1 (1958). ® P. Hepanauuua, Ofno3HauHble anaiMTHue- 
kKue dbyukunu, 1941. ® M. B. Kea germ, Yen. mateo. nayx, 8, 170(1940). * B.C. De- 
opos, M38. Usanopo-BosHecexckK. momutexu. uuHcT., 1, 45 (1919). §®& WH. HW. Iipusa- 
os, [panwunbie cBolicTBa aHauTHYecKHX (byHKuHH, 1950. 
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Nloxaagp Anxagemunu nayx CCCP 
4959. Tom 128, Ne 6 


MATEMATHK. 


A. XAHMMOBH4 


OB IKBHBAJIEHTHOCTH JIBYX IIPOCTPAHCTB 
C A®®HHHOM CBA3HOCTbIO 


(IIpedcmaeaeno akademuxom C. JJ. Cobonesoim 23 VI 1959) 


Sayjaya 39KBUBAJIGHTHOCTH JIOKaJIbHO e€BKJIMJOBa MpocTpaHctTBa ¢c adit 
HOH CBA3HOCTbIO Oblia H3yYeHa JIA HEKOTOPbIX UYaCTHBIX cyuaeB BpsuuaH 
(7°). uw ero yueHvkamu (*,°). Mbt HamepeBaemca OOOOULHTb STy 3aqayuy Au 
ciyyaa BYX IpOW3BO/IbHBIX Upocrpancts Ly u L’. 

Has0BeM 9KBUBAJICHTHBIMH Ba llpocrpaucTBa c adPuHOK cBA3HC 
CTbIO Me@KJY KOTOPbIMH CyecTByeT ABarxkIbl Wudpepenwupyembli romeomof 
(pu3M, COXpaHsAoWleH NapasvienbuocTb. Mb lpeqnosoxuM, TO KaxkOe F 
9THX AByX MpOCTpaHCTB MOKpBITO OHOM OOMACTbIO KaPTbl, MPHYeM COOTBET 
CTBYIOWHe KapTbl — YHCJIOBbIe MpocTpancTBa E, u ie. IlocraBleHHaaA 3ajjay 
CBOJHTCA K WHTerpHPpOBaHHIO CHCTeMbI 


aru! On wsnionon : 

a — 

== 1 os — Heh bie le eT ] 

axtaxt + Uneg,a * ax" axk YP adds aids ( 

Irs Te— by . 

rye Vie H Voo—dyHkuuu KJlacca C*, orpaHHueHHble M OMpeyesieHHble COOTBE! 

CTBeHHO Ha E, u E_, peasusyiouive ofnomucTHoe npecbpasoBanue ué = ué(x™ 
mpoctpaHctpa E, Ha E’. 


Cuctemy (1) MoxHO 3amvcaTb B Bue 


aut : : 
= we 62 
| sor = with, : 
1 v2 
OW, Tr i rr iw ab pe en ipl ae é 
Bk Wa — Une 1 Pastone + Vase + Porn + Pie 


YcNOBMA MHTerpHpoBaHHA sTO CHcTeMbI OGycaBsHBaIOT PaBeHCTBO Kp} 
YeHHH WM KPHBH3H STHX ABYX IPOCTpaHCTB B COOTBeETCTBYIONLMX TOUKAX 
Ta out =i Ou du? 
he Pb a 
ax% * axl axk’ ( 
aon! ~; du du? aut 
Rink = Rove 4% . 
Ox Ox’ Ox" Ox 
a aw i 
IIpu CHeaHHBIX THNOTe3aX OTHOCHTebHO cbyHKuni Ty, u he ogua 1 
TeopeM Tomaca (*) oOecneynBaeT CyIlecTBOBaHHe HM e/MHCTBeEHHOCTD OHO! 
HHTerpasia uf = u’(x") cucTembl (3), KoTOpbIliB 3aqaHHoH TouKe u3 E,, NpHHl 
MaeT allpHOpHble 3HaueHua. 
Hac Oyyer unrepecoBaTb Jasbile unTerpaa, YAOBJIETBOPAIOMIMH ycOBHA 


ui (0)=0, wi(0)=0. ( 
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Jina usyyeHua 9THx npeoOpasoBanuii c unTepecyiolleli Hac TOUKH 3peHns 
bl HCHONb3yeM pesysbTaT Ocrposcxoro (’,°), corsiacHo KOTOpomy jocTaTou- 
Joe YCMOBHe OJHOJHCTHOCTH HeEKOTOpOrO MpeoOpa3s0BaHuA MeXxy JBYMA BbI- 
VYKJIBIMH OONaCTAMHM cweqyromlee: 


JANE] <1, 


jue J —saKoOneBa Matpula npeocOpasopanus, A —ueoco6an nocrosHiaa Ma- 
jpuua, & —equnwunas matpuua, || || yKa3piBaer MaTpuunyio HopMy. 
Ecau Oeperca A==E uw B KavecTBe HOpMbl JIA MATPHULBI ||a/}| BbIpaxkenne 


N= (Sloe) 


0 ycNopue OctTpogckoro nmepexoquT B 


- 


D(wir< 1. 


Z,f 
IIpegnouiarat, 4ro &% joctaTouHo Maso u |w*|<a/n, u3 mepsoro ypaBHe- 
WMA CucTeMbI (2) BbITeKaeT 


“<= Deli, [elk Due, (5) 


{ipuuem & —noqxogsmas nocrosnuas. 


O6o3HauMM: 
ut ey ES rey me i =n T% 
Une (x) = max (—TVThewa hk)» 
lwpl<a/n 
Vik (x) = min (—Tfews—Tir), 
|whl<a/n (6) 
= - 4 Peas eee f 
Une (UT) = max (Vaewn@e + Dasa + Vase +The), 
| lwpl<a/n 
yf ha; i ee iby : 
Var(w') = min (Maswawe + Torwa + Peewee +The), 


wh <a/n 


pine (%") D> whe (UT), the (%") <Vhe (w") (7) 


fs x‘ wu ui, yopmeTBopsrouHx (5). 
| MoxHO JOKa3aTb CJIeqylOuly!o TeopemMy 


nk 
Teopema. Ecau Re u T;; aeastomca cbynkyuamu Kaacca Ct u ecau 


Val, 2) + oly ON dxt <2) G4) +H ONE > —a/n, 8) 
(y) (y) 


akoea Ool Hu Oblaa Kpueas (x), AA Oocmamo4Ho Manoli NOCMOAHHKOL &, PyNKYUA 
#— yi (x")— unmeepancl cucmemol (2), yOoeremeopsrowue yCroeuam (4), pea- 
husytom 2omeomoppusm mexcdy npocmpancmeamu Ly, u L; onu coxpaxsiom 


hapanrenbHole HANpaeAeHUA uu OMeeYaIOM HaWeli sadaue. 
| Ecau Kxoopdunxamet mouxu npocmpancme Ln u L; nodeepenyme npeobpaso- 


SQHIULIO 
x? = mys, ue = Mo7f, 
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20e mM, U My— nodxodAujue nocmosHHele, ycaoeun (8) npeepaujaiomca 6 


(uz (ery dxe| <M, |\ vi, (x) dee |< Me, 
m (y) 
(9 
Veja (xt) dxa| < Ms, |\ ef, (x7) dx2| < My 
(y) (y) 


2de M; — npouséeoronole nocmoaHnole. 

MoKHO 3aMeHUTb ycsloBHe THMa (9) ApyrHMH, aHaJIOrHUHbIMH, eCJIM BbIUH 
CJIM€M MaTpHUHY!O HOPMY ApyrHMM IyTAMK. 

Ecun IY, = 0, nomyyawrca ycOBUA SKBUBaJIeHTHOCTH Mexy JOKaJIbHt 


€BKJIMJOBbIM IIPpOCTpaHCTBOM c atpPHHHOM CBA3HOCTbIO H TocKocTbIO. [lousy 
yaeTCA pe3ysIbTaT, aHaJOrMyHbIt JOKa3aHHOMy paHee aBTOpOM B (°). 


Tloctynuano 
19 VI 1959 


UHTHPOBAHHAS JIMTEPATYPA 


iG, Vrancean u, Com. Acada Rabakem ls como). 2G. Vrance 
Publ. Math., 4, 359 (1956). *®G Vr&nceanu,C. R., 248, 1997 (1956). 4 P. 
canu, Com. Acad. R. P. R., 2, 389 (1952). © T. Postelnicu, Acad. R. P. Ry Stud 
si cercetari mat., 8, 379 (1957). ®©T. Y. Thomas, Ann. of Math., 35, 730 (1954) 
A. Ostrowski, C. R., 247, 172 (1958). 8 A. Ostrovski, C. R., 248, 348 (1959) 

* A. Haimovici, Rend. Lincei, 26, 363 (1959). 


a 
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oxnagn Ananemunu nayx CCCP 
1959, Tom 128, N 6 


MATEMATHKA 


Cc. A. YYHAXHH 
O YACTHYHO PA3PEWIMMBIX NMOUWTPYNNMAX KOHEYHbIX rPynn 
(ITpedcmaeaeno axademuxom HM. M. Bunoepadoesim 18 VI 1959) 


§ 1. B crarbe (') Hamu ObIIO0 BBeZeHO MOHATHE C-paspelMMoH rpynnbi (Ta- 
KMe TpPyllbl MbI OyeM Tak>Ke Ha3bIBATb YACTHUHO Pa3PellIMMbIMH C Mepod pa3- 
PelWMMOCTH C) H Obl yKa3aH HaleHHbIi HAMM OOM MpH3Hak CylecTBOBaHHA 
Mosrpyln sToro Bua y KOHeYHbIX rpynn. 

B nactosilel paOoTe STOT NpH3HaK YCHJIMBaeTCA, TO MOSBOJIACT BKJIIOUUTE 
HB UMCJIO paHee H3BECTHLIX TeEOPeM, OXBaTbIBaeCMbIX 3THM MpH3Hakom (co. (1,”)), 
TaKXKe MOHOCTbIO WH Teopemy 14 Hae paOorn (*). HwxKe npuBogutcsa nosy- 
mieHHaH HaMH Teopema. 

§ 2. Mbt Oyzem pHtepxKuBaTbCA ONpeyenenui u oOo3HaveHHH, BBeeHHbIX 
J), a TakoKe elle HM CJlefyroulero: uncno A*, MomyyeHHOe H3 MpousBeyeHnsa 
(h)e,p =h =feferi---fo 3aMeHOH Ha 1 Bcex Tex MHOxKUTeNeH f;, JA KOTOPbIX 
rpynna %,/@; nepaspeumuma, Ha30BeM PU MbTPOM HHAeKCHadsa (A)Ry rpyn- 
mb &.; 
| Teopema. JIna_ Kaotdo20 undeKcuana (paspewumoeo uHdeKcuana) (h)jp,s 
fKonewHout epynnet & mowcno yKasame makyto nodepynny (coomeemcmeenno 
jpaspeuumyro nodepynny) $ epynnor® u makyto cucmemy Hamypanbnrx 4ucer 
Ay = {Cn = 1 ,Co41,-++,Co}, YTOOb! AIA H, Lu (A)R,¢ BOINOAHAAUCH CAeOYrOWUe YM- 
46€ POHOCHUR: 


1) § exodum 6 Gz, u umeem os foCatifesie~Cal as 


—_— 


| 2) Ona Kancdo2eo i=B+1, B42,...,@ Oenumend c; nopsAdKa $ Oeaum 
| | ee hifi, Lapel Il (c;) ¢ Wl fafa pes 
3) ecauS$:=HNG;, i=B—1, B,...,@, mo nocaedosamenbnocmoio uA- 


| ae P2082 S = Sp De] -.. OH, = € HOPMAAbHELX Oenumeneli nodepynnol 
S 6yoem ies Ce+1) kee oe NCB 

| 4) Oan Kastdoe0 i = 8, B+ I,.. , 0 baxmop- epynna $;—,/H; wmeem uso- 
mopgnout § / © nopmaaronoiti denumenb &/Di, OAL Komopoeo Hin/B; 1eAnemca 
cneyuanbHoll epynnoii nopAxdKa C;; 

| 5) deaurmeau cp =1, Cory.) Co NopadKa $ makoeol, umo Ona Kadcdoe0 
= 6, Bb 4...) @ ghaxmop- epynna G;_,/G; codepocum us0mopaHyto H:-1/H: 
nodepynny 6'_/® 48 

6) nodepynna § seanemca ch*-paspeumumoti, 20e C = Cp4iCp+2--. C 


BesopycckHi HHCTHTyT Tlocrynusio 
HH2KeHEPOB 2%XeesHOMOpoKHOrO TpaHncnopta 20 V 1959 


UHTHPOBAHHAA JIMTEPATYPA 


AH 126, No 2, (1959), 32 CG. AL Uy nu xe wy igh Wells 


tC. A. dy un H, 
A. Uy Hu xu 4, Matem. cOopu., 39 (81), Ne 4, 465 dese). 


XH 
Ne 2, 243 (1958), 8 C. 
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Jloxnans Akagemun nayr CCCP 
1959. Tom 128, N 6 


MATEMATHKA 
10. H. WAXOB a 


O TIPHBJIADKEHHOM PEWEHHU YPABHEHHH BOJIBTEPPA II POJIA 
METOJOM HATEPALLMM 
(I1pedcmaeaexo axademuxom H. M. Buxoepadossim 12 VI 1959) 


B 9sTo paOoTe TeopeTHKO-YHCJOBbIe MeTOJbl BbIYMCJIEHHA KpaTHbIX HHTer- 
pasos (1,2) MpHMeHsIOTCH K pelleHHIO HHTerpasIbHbIX ypaBHeHuii Boubreppa 
II poya. AnajiorwuHaa 3aqaya qua ypaBHenua DpeyrombMa Oplsla pellleHa 
H. M. Kopo6osnim B pa6ore (*°). PesyibTaTbl HacTosleH paOorbl pacipoctpa- 
HAIOTCA Ha CJlyyali KpaTHbIX ypaBHeHul Boureppa Il poga, a Takxe Ha KpaT- 
Hble HHTerpaJibHble ypaBHeHHA, B KOTOPSIX JIHIUb YaCTb MHTerpHpoBaHun 
MIpOBOAUTCA B MepeMeHHbIX Tipeyeax. 

PaccMOoTpuM ypaBHeHHe 

x 


9 (x) =\ K(x, Ney) dy + F). (1) 


0 
IIpeqnomaraem, uto OK/0x, OK/dy, O?K/OxOy HellpeppiBHbI! B OOacTH 
O0<x<1,0<y< x M MMelT KOHeUHbIe Tpefesbl Ip npHOmMxKeHHU apry- 
MeHTOB K rpaHuule oOsactu; df/dx HenpeppiBHa mpn O<x< 1, uw mpegens 
lim (df/dx), lim (df/dx) cymecrBytotT. 


OB Ky6e o< $6 KX, ON Xe <KX,..., ON XsK xX onpeszenum dyHKILMIO 
Ks (X1, Xo,-.-,Xs) Ce AyIOWNMM OOpas0M: NycTb B KaxkOH U3 OOsacTel. Bupa 
X > Xt > Xn, >... > Xn, SO, (2) 

BRC hk Ne. SiS ol Sol 2yness S) MMe =i ell D ia aie =i 
Ks (X1, Xaye0e, Xs) = K(X, Xhy) K (Xhys Xhg)--- K (Xag_y» ag) f (Xn,)- (3) 
Ilycrb, Jaslee, Ay, ds, ..., As,... — ONTHMAJIbHbIe KOSPpuyHenty! (1), N > 3 — 


mpoctoe u n= [In N/2|nIn N]*. 
Teopema. Ecau dynkyuu K (x, y) uf (x) yooeremeopstom npueedeHnolm 


eollue YCnoeunm Ouddepenuupyemocmu u gynKyun K,;(xX1, Xo,..., Xs) onpede- 
AeHa COeAacHO paeencmey (3), mo cnpasBednueo CoomHOWeHUe 


Ne or 
(8) —F0) —y Ds Dh Ke 2 Gps 2x) eG) = OW), 


20e © >O0 atwboe u nocmosHnan 6 O 3aeucum om es. 

JlokasaTeJIbCTBy TeOpeMbI IipeMoiseM JIeMMy. 

Ilyctb bukcupoBaHbl uMcwa fiy Jos Jr (QRS) Harypamupie, He mpe 
BbIINAIOWHe 8, Takve, YTO jy < jo <... < j,. peqnouoxum, uro a BeAKOr 
¢u3 unTeppana 0 <t<s—r hynkuna D(x, X,..., Xs), OMpeseneHHaa B 06a 
cTtH SQ 1LS>y Sm >... Sx;>0, oOnagaer B Q HempeppIBHEIMH mpoHs 
BOJIHbIMH 

OD (X1, Xo,-+., Xs)/OXgOXg,... OXg,, (5 
THE £1, Ya2,--+» Jt — UPOUSBOMHbIE WedIble YMCA TakHe, YTO 1 < gy, Bo,..., KS 
Sur So UP wp U UpH MooBix v(l vr) up (LCe<f)guAjy; pH 9TON 
OyqeM Ipeqnonarath, YTO Ha rpannte o6nactu Q mponsBoqupie (5) MOry’ 
ObITb JOOMpeseseHbI NO HelpepbIBHOCTH. 

Byzem o6o3Hayatb uepes L (Q, s, r) BepXHiolo rpaHb Moya MpoH“3BO,HBI: 
(5), B3ATYIO M10 BCEBO3MOXKHBIM (Xx, Xo,..., Xs) © Q u BeeBO3MO>KHBIM yKa3aHHbi 


* . 
Siecb [2] oe Ree ‘WacTb 2; (z) O3Hau¥aeT paccTosHHe- JO OnMxKaiilmero neszc 
ae (2) =z ana OZ 3/2; (2) = 1 —2z Ana 3/e<z<1 u (z) (nepnoguueckan c ne 
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BbIle HaOOpaM 1, Mo,..., gt. Tonoxum Tm, = 1 nupa m-=—0.n-t,,=0 npw 
J 

mj 0 (my, mo,..., Ms — JelicTBUTebHbIe uNca). Torgqa cymmMy 

1 


4 » \ ‘ 
exp [— 2nimyp,x,] dx. x 
(M._p4y = Gime) es ae Tn.) 1<hy<s—r : s 
hy #hy 
Xt X2 *j,—2 
Xx \ exp [— 2ni mp,Xo] dx,\ \ exp [ — 2nimn, _Xi,—1] any oa x 
0 i @ 
Xjy—1 ooh tee oe tee! 
“¢ \ exp [10,x;,] dx;, \exp[—2nimi,, xit1 depp ee \ exp [ib,¥),] dx;, X 
0 a Te 0 0c 
gp rs 24 
x \ Ae ( exp[—-2nitmy Xs] OD (%1, Xo). 6-5 Xs) d¥s, (#)) 
0 0 
me 6, b9,..., b-—HekoTopbie jMHelHbIe KOMOMHAalHM 4NCel iss eoalites 


* 


pytem HasbiBaTb cyMMol Tuma (*) NopsyKa (s, 7) H OOo3HauaTb X (s, r) (0 

oMpeemeHuto ToslaraeM X)= 1). 

JlemMa. IJIpu cCOeranHolx ebluule npednonoscenuax cnpaeedauea ouUeHKa 
(s—r)! 

ACOA S are ae yes a4 (Den): (6) 
Jloka3aTeJbcTBO mpoBeyem no unAyKUMM. Jina Us(1, 7) ouenKa (6) nouy- 
miaeTcad Oe3 tpyya. JJoxaxem crpaBegumBoctb (6) Ama 4%, (s,r), mpequoua- 
rad ee BbINOJIHeEHHONM Aa 4, (s—l,r). Ho ana %,(s, s) ouenKka (6) TpuBuasbuHa, 
OSTOMY JOCTATOUHO NoKasaTb €€ CMpaBeAMMBOCTH WAL, (S, fo) (O< ro <s— 1) 
B Tipeqnoyioxennu, uTo (6) BbIMOMHeHa He TOKO Aa LU (s—i1, Fo), 
HO MU fa L(s, ro +1). B cayuae ms_,, = 0 cymma &,(s, ro) Cpasy cBOqUTCH 
S—fy cyMMaMm ¥,(s, 7) +1). B cayyae ms_-,5=0 wHTerpHpoBaHHem M0 ya- 
cTAM cyMMa & (Ss, 7o) CBOAHTCA K (S—fo) CyMMaM %, (Ss, f)>-+ 1) H He Oomee 
mem 2(S—fro) cyMMaM %, (s—1, ro). Ucnoup3ya wHyyKuMOHHOe Mpesosoxe- 
HMe, 3aBepllaeM JlOKa3aTeJIbCTBO JIEMMBI. 

[lepexoquM xk jOKa3aTembcTBy Teopembl. IIpeycraBum (x) B BHye 


p(X) = Po (X) + 9 (x) +-.. + s(x) +..., 


— 


x 


go (4) = F(x), @o(x) =\K (x, 9) @a(y) dy = 


0 


oy ee ame a! 
= \ ax: | ax. ~ \ KKM Aha Madge Ie 7,5) | (Xa ee 
0 0 0 0 


| B cuay orpanuuennoctu K(x, y) u f(x) HaligeTca nocronHHad c, > 0 
WTakasa, uTo 


n cht 
|e) — Ye) |<Geapr (7) 
s=0 
@MyuKuun Ks (Xi, X%2,...,Xs) ONpefemeHa Tak, 4TO 
x x 
\ AV Kee, Ga ar Ydtake s dn 
0 0 
a hy *he *hs_4 
= 5 \ dx, \\ dyn, \ ie \ RK, xnVK Gan, Madoc st 
<hp<s 0 0 0 0. 
hpthy 


Pred (Xh,_4> Xn.) f (Xa,) axn, Eu Ds (x). 
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Orciola nowyauM 
1 1 


s 
x 
Qs (x) =\. , NP Ks (xm, KNg yw oe GA teg eee 
0 0 
M3 onpefenmenua sacHo, uTo dyHKunaA Ke(X1, X%2,...,Xs) HeMpepbIBHa 
B kKyOe O0<%4,<x, OS He Sy nn Os IIpOH3BOHbIe 


O Ks (X1,..+1%s)/Ox;,.-.Ox;,, THe 1<r<s, 1je<s, fei mpu RI, 
KYCOUHO-HEMpPepbIBHEI (HEMpepbIBHbI BHYTPH OOslacTeli Bufla (2), a Ha rpaHule 
HX MMeloT, BOOOIIe TOBOpA, pa3spHIBbI l-ro poya). 
IIpopeyem ouenky kosddumvextop Pyppe dyHKunn F(x,,...,%s) = 
— —Ks bs SRE ee 
1 


uf 
OHS ss tle) \ oh .\exp [— 2mi (myx, +...+ tMsxXs)] F (%1,..., Xs) dX... dXs= 


0 0 
1 xy Xo 
So a 5 
aa Se exp [— 2rimp, Xy] dx, \ exp [— 2rimnp, Xo] dxy\ ela 
1 0) 0 0 
hp+#hy 


Xs—1 


\ exp [— 2ritmy, Xs K (x, XX1) K (XX, XXq).. . K (XX s—1, X%e) f (XX) AXs. 
0 


Orcioqa ACHO, 4TO C(m,...,Ms) MpekcTaBseT co6oH cymmy THMAa (*) 
i: (s, 0). Ouenupas Mpov3pomHbie cbyHKunHH K (x, xx1) K (xX, XX2).. 
_K (xXs_1, XXs) f (XXs) HW MPHMeHAA JIeMMy, NoyIuM 


s§ 
2 


Coma TF tm) + (tg EF)” 


c 


On Ue Mae Presi s (Py 0S 


re C, > 0 — nocrosuHaa. 
Kak ormetuau H. H. Uennos u H. C. Baxpaazop (*), aaa m060h Henpe- 
PpbIBHOH dyHKUHH A(x,,...,X%s) CipaBeIMBO paBeHCTBO 


1 1 1 


\-- AG see te) dey. deel. (AQ)... ,2(xs)) dx,... ds. 


0 0 0 


AcHo, uro dynKuna A (2(x;),...,2(xs)) HempepprBHa wu uMeeT nepHog | 
mO KaxjOH nepemeHHoH. Ilostomy 


1 


NER tant Nee og 


| 
owe ee, 


(LK (Xy), spon) ax ee 


0 


Kosdduuvents Pypbe dyHKUnH 


thee (x1, see Xs) = =~ Ks(2x (x1), see 25 (xs)) | 

MOryT ObITh Oe3 Tpya OLeHeHbI Tak Ke, Kak Kospurventsr Dyppe bynkuun 

F (x1,...,%s). Bpegem dyHKunto | 
A A 


1 
VW, (X41, een yg ts) te \ ofa \ ee (x4 _ Yi; o1@ he (9. Xs + Yys).dy, “-° dyn 
A eae 


| 


(2A)* 
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HerpyiHo noKka3aTb, 4To mph A=1/2nN, rye N > 0—uenoe, Bpinon- 
|| HACTCA OeHKa: 


1 N 
1 
MS aE eRe au Sheen drpe—e SOE ECs Te 
0 


i 1 N 

1 4 

Ee \Mslem- teddies. des — ay 3) Wate eu) — (8) 
0 0 

arte cs > O0O—nocrosnHaa u x €[0, 1] ot Zeta 07 me Oat 


"C MOMOULbIO paccyxXfeHuii, Onu3KuXx k pa6ote (*), noulyau, 4TO cyulecTByer 
| MOCTOAHHAA Cy TaK2A, 4TO 


1 1 < 
: ka elas 
f \Wete niente dime Sef), 
ure Qi,...,A;— ONTHMaJIbHbIe cose urate. N>3 mpoctoe*. 


Pies (8), (7) w BEIOupaa n= [InN /2InInN], nonyuum yrBepaxze- 
He TeOpeMbI 


UV Toke s r 
e()—f(x)—+ ¥ yy = K, (2% (MY), 2x (M),. : 2x) = 0 (WO), 


R=" S=]. 


i 
| 


ime © > 0 mo60e vu nocrosHHaa B O 3aBHCHT OT e«. 
1 1 


Sameuanunue |, Muterpan Vieihens Wea (late first slat ea MO2KHO BBI- 


i 0 0 
FUMCIATh H cee cnoco6om. IIpumeHus MeTox paGorel (?), momzyuuM 


Ho) -f@—4 ie aa -K.(2x(4), eS Jes . «5 2x (4) = 0 (NT) 


R=) si 


irge © >0 mo6oe, n=[InN/4InInN], N>3 mpocroe u nocrosnnan BO 
ISABHCHT OT &. 


a 


| Sameuanue 2. AnanorvuHble pe3yJbTaTbl CMpaBeAIMBbI JIA MHOrO- 
ik parHbrx ypaBHeHul Bompteppa II poma, T. e. ypaBHeHHul Bua 
xy “gq 
| 
(9 (%1,.+..%q) = \ en KCl ses Yayo )P(Yssevn Gq) WY res oi (Caos ka 
0 0 
a TakKe JA ypaBHeHui Bufla 
P(X Xt, X41, +--+ Xi4q) = 


eagles *l+-q 
| \ aes \ TA ae Red rea Ys 4-2, Yisg) OY i505 Yi) GY a= EY pena, 
0%..0 


il + fay. - + Xita)s 

WMMeHHO, MO%KHO MOKa3aTb, TO IPH aHaJIOrHUHbIX MpeMMONOKeHUAX OTHOCH- 
‘relbHo K u f pa3HOCTb MexKy pellieHveM ypaBHeHHA yKa3aHHOrO BHINe BULA 
4M COOTBETCTBYIOMeH MHTerpaJIbHOH CYMMOH MO ONTHMAJIbHbIM KOSPPHUMeHTaM 


a se Ae at — 
jpapHa O(N ‘+247 ¢), rme e > 0 mo6oe uv nocTtosHHad BO 3aBucHtT oT /, g Hs. 


MateMaTuuecKHH MHCTHTyT HM. B. A. Crekmosa Tloctynua10 
AkajlemMuu HaykK CCCP 10 VI 1959 


HWMTHPOBAHHAS JIMTEPATYPA 
1H. M. Kopo6os, JAH, 124, Ne 6, 1207 (1959). 2 H. M. Kopo6os, JAH, 
115, Ne 6, 1062 (1957). %H. M. Kopo6os, JAH, 128, Ne 2 (1959), 4H. C. Bax- 
Basmos, Bectu. MIY, Ne 4 (1959). aa 
* 3yecb {ka; / N} o3HayaeT ZpoOHy10 WOMoO yACA ka;/N. 
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Jloxsangn Akagemun nayr CCCP 
1959. Tom 128, Ne 6 


THAPOMEXAHHKA 


r. A. THPCKHH 


HAIPEB TEMJIONPOBOAAWIEM CTEHKHW 3A ABYDKYUIMMCA 
CKAUKOM YIJIOTHEHHSA 


(IIpedcmaeaeno axademuxom JI. H. Cedoeoim 2 VI 1959) 


B padote moJly¥eHO TOUHOe pellieHve 3aauH O MporpeBe MIOCKOH CTeHKU 
B OKPeCTHOCTH 3a IJIOCKHM CKa4KOM, TepeMelllaloWlMMCA B MOKOALUleMcA rase 
C NOCTOAHHOH CKOPOCTbIO, NapasweswbHOH rpaHule cTeHKH. TouHoe pellieHue 
aHaJIOrHuHOH 3alauH B HeECKOJIbKO HHOH HHTepnpeTalHH (MpOHHKaHHe MlacTH- 
HbI B MOJIyOeCKOHeYHOe MOJYMPOCTpaHCTBO, 3aNOJIHEHHOe BASKOM HeEcxKHMaeMOn 
XKHJLKOCTbIO) 6€3 pacCMOTpeHHA BONpocoB TemlonepeqauH NovyueHO B paodore 
Huremna (1). B pa6ote IO. A. JlempaHopa (?) Jano pelieHHe 3ayauH O PopMUpo- 
BaHHH NOrpaHHuHoro COA BA38KOTO Cx#KHMaeMOrO Ta3a OKOJIO NOyOeckOHed- 
HOH MIaCTHHbI 3a JBYKYULHMCA CKauKOM yIWIOTHEHHA, NpH4eM B OKpeCTHOCTH 
3a CKaUKOM H3yYaslacb aCHMNTOTHKAa, aHaJOrMyHad TOUHOMY PpellleHHIO paoo- 
tb! (1). Bompoc 06 onpefeseHun TeMMepaTypbl CTeHKM B paOoTe (?) TakxKe He 
paccMaTpHBaJica. 

IlycTb nuiocKkas yapHad BOuIHa MepeMeliaeTcaA B MOKOALLEMCA Fase Cc NOCTO- 
AHHOH cKOpocTbio D, napassesbHOW rpanuue y = 0 TensonpoBoyalero Tea, 
3aHHMarOllero NoJynpocTpaHcTBo y<O0 HW uMelollero Ha O€CKOHEUHOCTH TeMIe- 
patypy To, H NYCTb Us, Po, Po H To — COOTBETCTBEHHO CKOPOCTh, AaBJeHHe, 
IIOTHOCTh H TeMMepaTypa B paBHOMepHOM Ta30BOM NOTOKe 3a (PpOHTOM yap- 
HOH BOJIHbI Ha O€CKOHEYHOCTH OT Tela. Tora IPH HEKOTOPHIX YCJIOBHAX TeYeHUA 
TeMllepaTypa rpaHHUbl MOJIYMpOCcTpaHCcTBa B OKPeCTHOCTH yapHOH BOJIHbI MO: 
2*KeT JOCTHYb TeMIlepaTypbI NwiaBsleHua 7, MaTepHana Tena. Jia onpemenenns 
YCIOBHH, IPH KOTOPHIX TeJIO HAYHHAET OMMABJIATbCA 3a C(PPOHTOM yapHOH BOI: 
HbI, TpeOyeTCA pellHTb COBMeCTHO ypaBHeHHA HeyCTaHOBHBIUeroca MOorpaHu4: 
HOPO C/O, KOTOPbIH OOpasyeTCA OKOMO TpaHHbl NOsMyMpocrpakcrTBa 3a yap: 
HOH BOJIHOH, H ypaBHeHHe TeMIONPOBOHOCTH B TBEPAOM Tele C COOTBETCTBY!O: 
i\MMH KpaeBbIMH YCJIOBHAMH. Tak Kak B CHCTeMe KOOpAMHAT, CBASAHHOH C yap: 
HOM BOJIHOM, JBY2KeHHe CTAIMOHAPHO, TO B OKPeCTHOCTH yapHOl BOJIHBI B M0 
TrpaHHYHOM coe TeYeHHe OyeT 3aBHCeETb TOJIbKO OT JBYX TepeMeHHbIX § = 
= Dt—x uy, re x — koopuHata BLOJb PpaHHb! NOsympocrpaHctsBa. 

TIpeoOpasoppipad ypaBHeHHA JIaMMHapHOrO NorpaHHyuHOorO cuIOM cxKMMae 
MOro ra3a H ypaBHeHHe TeMJONPOBOAHOCTH As TBePoro Tela K MepeMeHHBIM | 


MY, MpHXOAHM K HeOOXOAHMOCTH pelleHUA CJleylolleli CHCTeMbI ypaBHeHul 
Wa Pasa: 


xo (D—wl+ 2 =0, 


Ou Ou ) Ou 
p(D—u) 5 4 po 5 = 5a (HHan) 


[OZ +o ]4aS—B= 


Ou \2 a) OT 
= Au (=) aoc 0< ¥<00,8>0 (x < Di), 
Po = ReT, hs th MCT); ce) oeCu, 3G(T) 


woo 
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M ypaBHeHHA TeMIONpOBOAHOCTH JIA TBeporo Tea, as B TpeynomoxKe- 
6) OT 
HUH TeOPHH MorpaHwynoro cos, T. e. uTO alte a) <5 7 (he a). Oyler 


aT . 
pxtsD FP = (eZ), 0 <y <0, &>0 (x < Dh), (2) 


P2xl2 = PolyN2(T2), he = AgLe (T2). 
KpacBble yCJIOBHA 3aNvlyTcA B Bue 


Lit $2 tools iNT ear) oy slit ado Ole) ace OO Dz), 


YrOo Yy> CO G> —0o 
(3) 


Raerd: £5 OF 4, Fs 
uw=v=0, T=Ty MEMS, 


WPM Hi. 08 


Sylecb 9 H 92 — COOTBETCTBEHHO MVJIOTHOCTL rasa Hu Tema; T u T, — coorserct- 
BeHHO TeMMepaTypa ra3a HM Tela; UW HU V — COCTABJIAIOULMe CKOPOCTH raza CooT- 
| BETCTBEHHO BJO/Ib FrpaHHUbl NOJyMpocrpaHcTBa HM MO HOpMaJIM K Hel; A up — 
{ COOTBETCTBEHHO KOSPPHIMEHT TEMIOMPOBOLHOCTH H BASKOCTH [a3a; Cy — yeJb- 
|HaA TeMJIOCMKOCTb fa3a MPH MOCTOAHHOM OO6beMe; Cy. — YebHaa Tem0eM- 
|KOCTb Tesla; A — TepMMueCKHi 9KBUBaJIeHT MexaHuyecKoH sHeprun; M, L, 
(C, N. u Ly, — 3aqaHHpre (yHKIWM CBOHX apryMeHToOB. 

HerpyHO 3aMeTHTb, 4YTO CHCTeMa ypaBHeHul (1) uw (2) c KpaeBbIMu ycuio- 
| (3) MHBapWaHTHa OTHOCHTeIbHO OAHOMAapaMeTpHyecKOH FpyNnMpl pees 
| 


|} pasoBaHHH mojooua 


S078) oar, | it =e, v= 0,7 =T, = Fg (4) 


Ilostomy OyeM pa3bICKHBaTb pellieHHe Halle 3aauH cpeqH pellenuh, 
‘MHBapWaHTHbIX OTHOCHTeJIbHO NpeoOpasoBaHusa (4). BBeweM HOBYIO He38aBHCH- 


i MYyIO TlepeMeHHY!O 7 = Y i) = sl=eal (Yc SS 2p HHBapHaHnTHy!o 
Yoo Yon (Dt — x) Poo 


( OTHOCHTeJIbHO rpynnp (4), H mowoxKuM 
" eg © /o 

u(y) =DU(), 269 =CE-) Vt, 
T(E, Y)=Too O(%), T2(E, y) = Toe (7). 

Tora nocsie NOAcTaHOBKH BblpaxkeHHni (5) B ypaBHeHHa (1), (2) HM B Yculo- 

\Bua (3) TOJyYYMM CJleXyIoulyio HeJIMHeMHY!O KpaeBylO 3aqayuy [WIA OMpeseue- 

jana dynxunit U (1), W (4) =4—7U —2V, 6 (4) w 9 (7): 

| W0 = (Wott — 1), 528.1 0) UH WU = 0, 


(5) 


2 1226 [2 (0) 0")’ + [C (8) + 7, — 1] WO" + 2y,, 02EOM (8)U2=0, 6) 


© [Ly (85) 82)’ + 24No (85) 03 = 0, 
ime = yo Mi) ele” fiat Goat, 


N> CO N+ co nN——co 
U=W=0, r6=%, IrL (0) 8 = La (0,) 6 npu y= 


|3ecb BBEJeHbI CJIeLyloulHe OOosHaveHHA: 


c Po & D hes 
ease: ae ED =) Ss = 
eo ees oes 1 ar ages SS \ipme? a (EE: 
2 
y Ke oe 4h, he Re AUS ai] 1) Me 
BH Wa Cov Set Soren aes Shc 
0 Polo (oe) poo ~ co 
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Sanaua (6) + (7) B KBapatypax He WHTerpupyeTca HM MOoxKeT ObITb peena 
TOJbKO uvcreHHO. Jina sto neu yloOHO cBecTH ee K COOTBeTCTBYIOWeH 
CHCTeMe HHTerpa/ibHbIX ypaBHeHHli. HeTpyqHo mpoBepiTb, YTO CHCTeMa (6) 
C KpaeBbiMH ycslopuamu (7) SKBHBaJIeHTHa CJlexytolleH cucTeMe HeJIMHeHHbIX 
MHTCrpaJIbHbIX ypaBHeHu BToporo pola Tuna BovbTeppa: 


ASU ® [n, M (9)] 
w = 8¢0| Oi dt, OC) = a@ [oo, M (8)]’ 
@ (8) 
© [x, L (8), N (9)] * 
ota 24 fi tote Dio LOwey + 
F ® [n' | Vo, Le (82) No (82)] po 
O(n’) = 18) + (118) ar? = 


rye mapamerp 98, =6(0) qomKeH ompeyemaTbCA U3 ypaBHeHHA 
4 — 0) — 0* (co) s 70, — 1 9 
Volr ® [oo, L (6), N (6)]  D[oo, Le (02), No (82)] * (9) 


3yecb pay KpaTKOCTH BBeJeHbI CJlexyroulHe OOo3sHAayeHHA 


t 
eae = Vrgyex? (- \ aon ds) dt, 


n t 
®[n, L (8), N ()] =\ pa ex xp (— Nar 5 ds) dt, 


0 


t t mn 
B° inyees ry exp (— i ds) | f(A) exp (\ ¥ Pin ds) dh dt, 


f (4) = —¢,a2EM (8)U  N(»,8) = = on Ci woven ate 


1Vas 
offi, metal" Prcigon( 2} aa 


CucteMa HHTerpaJbHbIX ypaBHeHHH (8) MoxeT ObITh PellieHa MeTOJOM TI0- 
CJI€QOBaTeJIbHbIX TpH6lWKeHHH. B kayecTBe HcxoAHOrO (HyJeBoro) NpHOwH- 
2KCHHA MOXKET ObITb B3ATO TOUHOe PelleHHe 3afaun (6) + (7), MOsuyuatcueecH 
NpH cCvleqyIOulHX MpewnoNoKeHHAX: 1)C@)=1, 2) M(@)=L(b)=o4, 
3) Le(le) = Ne(b2) = 1. Tlepppre 2Ba ycnoBuA ABJIAIOTCA PacnpocTpaHeHHbIMH 
MpeANOOXKeHHAMH B TeOPHH CKHMAeMOFO NOMpaHH4HorO CJION. 

[Ip sTHx mMpeAnoowKeHHHX Tocse rita HOBO He3aBHCHMOH NepeMeH- 


n 
HOH (nepemeHHoH J[opoqHHUbIHa) t= Nau 0) B TepBble TPH ypaBHeHHA CHCTe- 


Mbl (6) KpaeBas 3aqaua (6) + (7) nepenamercs B Buze:] 


sa = €—,9 (6), | (10) 


2g" + Ce) ot 0, “a(O=e sO) 0 elim) ayia 


—(Ing’)’ 8 +a?E—=0, c=c, w6y+ Dis = 0; (12) 


lim 6) =1, lim ®,(q)=1, 8 (0) = 8(0), ir 6'(0) =95(0). (13) 


C+ co 
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UncsienHoe pelienve Kpaesoi 3agqauu (11) npuBegeHo B padore (7). Kpae- 
Baa safaua (12) + (13) mocne astoro uHTerpupyeTca B KBaypaTypax: 


i. lo} 
Vie” @I° at 


8 (6) = 8 + [1 —8, — 8" (c0)] 2. + *(), 
ios )I° at 
, - 5 n [Vo 
85 (x) = 18 + (1—r8,) ®(F=), i =—%1, BR ot dt, 


co t 
6° (C) = —a%sE \ [¢" ()]° dt \ [e” (MP dh, 


9 
4 = aod! ae ” (Q)]° 
Og =0 (Oreor EE =e oh a a 2 a at 
. 2 
0 


IIpu ¢o = 1 uMeem: 


8(C) = 0 +(1—0, + +) a9" (0) — F Ee), 
92 (4') = 78) + (1 —r8,) ® (), ee a 
Deve ee s = + V rw lrag" (0). 
Ilocrynusto 
27 V 1959 


UMTMPOBAHHAS JIATEPATYPA 


1S. D. Nigam, Bull. Calcutta Math. Soc., 43, Ne 4 (1951), #7 10. A. Hempa- 
Ho B, IIpuHKa. MaTem. uw Mex., 21, B. 3 (1957). 
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Jloxnxagn Akagemuu nayrx CCCP 
1959. Tom 128, N 6 iy 


TEOPHA YVITPYITOCTH 


X. M. MYLITAPH wu H. TF. TEPEDYJIOB* 
K TEOPHH OBOJIOUEK CPEJHEM TOJILMHbI 
(ITpedcmaeaeno axademuxom 10. H. Pabomuoeom 19 VI 1959) 


IIpu nocrpoeHuu TeopuH o60N04eK,” COOTHOLMeHHE Pa3MePOB KOTOPbIX H 
Jonyckaer BBefqeHua runotes Kupxroda 6e3 yulepOa TOUHOCTH, OOBIMHO BBOLUT 
CA pA rHnoTe3: 3aKOH pacnpeeseHHA NepepesbiBalowlxX HallpAKeHHH 0 TO 
ULMHe, MpekMosloxKeHe O MaJIOCTH oz, B CPpaBHeHHH C OCTaJIbHbIMH HalpaxKe 
HHAMU, HeM3MeCHHOCTb JIMHbI HOPMasIbHOrO 9uleMeHTa (1~*), OJHOBPeMeHHO 
BBEeHHe KOTOPHIX HeJIb38A CUMTATb MOCeqoBaTesIbubIM. Tlostomy 3a ucxoy 
HbIM MYHKT HaMH Ob NPWMHAT NPHMHUMM BO3MOXKHbIX NepeMelleHHH, 43 KOTOPOr 
MOyueHbl YpaBHeHHA PaBHOBeCHA OOONOUeK, WalOUlLMe BO3MOXHOCTb BHECTI 
B HHX YMpOWeHHA Cc Hamepe 3aaHHOW TouHOcTbIO. Kpome Toro, OJarogap: 
BbIOPaHHOH MeTOANKe, pelliaeTCA BOMpPOC O KPaeBbIX YCJIOBHUAX B TEOPHH TOJICTHI 
mlacTHH HM oOOovloueK. 

Ilyctp V un V, — mpocrpaucrBa, 3aHHMaeMBIe TeJIOM JO H Mocuie RepopMallyn 
OTHeCeHHbIe K OMHOM WH TOH »%e MapaMeTpusauHH x’. JlaTHHCKNe HHJeKChI TeH 
30pHOrO XapakTepa NpHHuMaioT 3HaueHHa 1, 2, 3, arpeyeckue —3HayeHHa ! u2 
Mufekcbl HHOrO XapakTepa 3aKJIIOUCHbI B KPyrvible cKOOKH. BeaMuHHbI, OTMe 
YeHHbIe 3Be3204KOH, OTHECEHbI K Je~OPMHPOBaHHOMY COCTOAHHIO. 

IIpHHuHM BOSMOXKHBIX MepeMeleHHH JJId OOOMOUKH KaK TpeXMepHOrO Tei 
3anHilemM B Bue (*) 


jot a = eu: dV, + \ Pou dS., a 


te S,—rpanuua V,; F 4 P—BsBxemHme MaccoBble H MOBepXHOCTHbIe CHIBI 
r,=r-+U; rf MH f,— padMycbI-BeKTOpb] TOUKM Tela; 1 — BeKTOp Mepemeute 
HHA; T;== Or,/Ox'; o* —KOHTpaBapHaHTHble COcTaBsAIONMe TeH30pa Hanps 
oKeHHH. Orciola mpH o6o3HayeHHax 


h = h = 
. F oo k . > : => 
Tie) = \ V/% ow! TZ dz => Tie) Pa 4- fay mM, Die) == \ V % F2* dz, 
a a =) a 
— fee) > 
a g k @ = k = 0 
E(k) = \ = P2'dz, w= >) (Upp + MH M)2", pa = oa , @ 
—h k=0 


> 


> 
MCag = [Px cs Pal, OS det (Sze), a = det (Aap), xP = z, —=ha 2a 
Te p— pafMyc-BekTOp TOUKH CpeAMHHOK NMoBepxHocTn o (¢=0); gaz, Siz ¥ 
Qag— MeTpHuecKve TeH3Opbl MpocrpancTB V_, V uw moBepxHocTu co COOTBeTCT- 
BEHHO (Zag = 0, 233 = 1); Cag — WHCKPHMMHAHTHBIM TeH30p Ha MOBEPXHOCTH G: 


* PaOota BbitomHena HW. I. Teperynoppim nog pyKosogctsom X. M. Mywrapu. 
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| eS B CHJly He3aBHcuMocTH Sule (zk), OCW) MOJYYHM YypaBHeHuA paBHo- 
‘CHA, OTHECCHHBIe K HeePOpMHpOBaHHOMY COCTOAHHIO: 


Vat) Oe hoes Rey = eles Va ft) + Oa0 fi) — Rey = ch); 
Py = — AT fet fry + FE (—)* (ee + fey — fs — Og, 
k=0, 1, (3) 


ry = nr’ (x*, A), pee “,—h), 


De) = Diy pe + Oy m, t= 2* po, +2°m. 


i 


bes bzg — BrOpoH oCHOBHOH TeH30p nloBepXxHocTH o; M«—-BHYTPeHHaad HOp- 


jab TloBepxHoctu S,. IIpeycraBuB BeKTopbl U Hi Tp) HA KOHTYpe C moBepx- 
jOCTH 6 B BHse 
, - i 
( ) : | RG es 5a ( na 
= J} (w+ Wy + Wm) z*, re) = al + 0B v + obey mM, 
k=0 


ile t— OPT KacaTeJIbHOH K C; v=[m-tj, B CusyY paBeHCTBa HyJIIO KOHTYp- 
joro WHTerpasia, MOABJIAIOUeroch Mpu mpeoOpasoBakHuH cooTHomeHua (1), 
}OJTYYMM cTaTHYecKHe KpaeBble YCJIOBHA 


ma deg 7 ct fe ne2* dz =0, nas _ a i ne; 2" dz = 0 
=) —h 


h 
3 13 k > ee . —_>. —— —- 
foo + \ auztde=0, 1, =PVaz, th=o'Vaz, dB, =Va,dC de 
| —h 
.JIM COOTBeETCTBYIOW[ He HM i a YCJIOBUA 


| 


> +5 2% © 


| (x) __ Ox" (v) 
Mp) = ae Oka = 0, Ou oO = — a is duU(k)B = = 0, dW p) = 0, (a0) 
i aa flex; — COCTABJIAIOWLHe BHYTpeHHeH HOpMaJId K TPpaHHYHOMY cpe3y pag 
Opa3syroutuve KOTOPOrO JO medopMaluu Obl HOPMaJIbHbI K TIOB€PXHOCTH oc. 


_ OOc6meHHEIM 3aKoH Tyka MOxKHO salucaTb B Buse 


= ikgmn ete lI okn 2 —o ai 

i (1 alr ) (1 = 2) {ues &s st (1 22) a } Cnn? 28m ee Sonn Cam (4). 
NE Emn— KOBapWaHTHble COCTaBJIAXIOULMe TeH3opa epopMalluu. V3 NOFOFRALO 
tan = oT ; Tr, S+mn = Pam : Pay NOdy THM 


Qeup = Cap + Cpa + Caos. + Wap — 2 (Do Cpe + Of 3 


Ou, au? Ow fo} du, ou’ 2 Ou; 
& = - | = ae & — Py 
223 dz Pr Oa Cag dz | * Oz 2b: Ge ® 2233 =22 0z Oz? (5) 
en ei = = Viw + be 
rae = ef: Py OgM, Cp, = Vella—ODagW, Wz = VaW a Up» 
x! 


U3 sux dopmym mpu z=O0O cuenywr dopmyzbI, nmosyyenHbie B (?). 
3 pa3zoxKeHHu (2) cilelyerT, uTo 
h =o h as 
. 73, f R 
ith = \ V & o'? (55 — 268 + ef.) 2" dz \ ye So Myene de, 
=, 


a 
—h 


h he 
ri * . °. : k 
faye \ V eng! Ge doce \ V & 1m we dé, 
—h —h ‘ 

| 


—BaKas 2189 1145 


rae mi 2)— COCTaBJIAIOWIMe HOpMasIH K MOBePXHOCTH G,(2), OTCTOABIUEH HO AS 
(bopMauuu OT o Ha pacCTOAHHH 2, B OCAX (f4, Mm): 


> e 6 
M1, 2) = M + py(—@" + Wa pyc C OL Pa Ce aa: (€ 
Alaa n, Ha X, MowyyHM 
a o co 6 ax® o Ne be 6 FA 0x" 6, 
N, (2) YM, (z) (8g — 2bp + p+) Cac ag Ju + (Wa Me (2) — 8% + Zba — 2a.) 6 aC, 


(7 
rae C,—sunua Ha X, orcroatlan or C Ha paccrosnue Zz. 
®Mopmyuini (6) wu (7) MomyyeHbI c MorpeulocThio NopayKa AedopMalun MI 
cpapHeHuio c efuHueli. Jlanee nmogpoOHee paccMOTpuM JIMHeHHYytO 3ayayy 
jonycKad MOrpelliHocTh NopsyKa fecsopmMalluu Hapsady c MorpelHocrTbio MC 
paka A?/R® no cpaBHeHuio Cc efMHMLen AHA o6omouek, rae R— MeHbIIy 
M3 palvycOB KpHBH3HbI MoBepxHocTu ¢. B sTHx MpeANoOKeHHAX 


flay & DY. olny H (m+ & + 1)— DI) (G2 olny + Op om) H (mm + k + 2), 
=0 


m=0 
H(m) ="[1—(— 1)", =O. 


f B 
Secb o(m) — KOSpULLHeHTHI MpH 2” pasOKeHHA co.” B pA MO cTemeHsaM % 
KOTOPbl€ MOXKHO MOJYSHTb Yepes nepemenleHHa u3 (4) uw (5) c yyeTom 


gh ~ gg ~ a 4 2267?) og Jam g/ax1 —2zbi. 


YpapneHus paBHoBecua OyAyT uMeTb Bus (3), Te ceLyeT ONYCTHTb 4VJIeHl 
fit u f Kpome 3THx ypaBHeHuli u3 (1) cmeqyeT, YTO oKHO OBITD 


V. ae — pe pee af / dz SOeL One ye. ae ee j*° + Of88 / dz + OF = 0, ¢ 
PAE 


rr, << A . : ie Ba 
f= J} (9¢iny — 26% 5(my — Wadimny es F V - = 0" p, + Om. 
m= 


Ypapuenua (8) LalOT BO3MOXKHOCTb NONYYHTb Wim), Um) IPH m D2 ue 
a a 
Pe3 We), Wa), Uo), Ua) H MX MponsBozuble. Ilocmexyroujad 3aMeHa Wm) 
a , 
U(m) B YpaBHeHHAX (3) mpu k= 0,1 YEPeZ Wo), Wa), Uo) HW UG) MPHBERE 
K CHCTeMe ypaBHeHHH, onpeyesstomlel nopezeHue OOOJIOUKH. 

B pesybTaTe ynpolleHHia ypaBHeHuli paBHOBeCHA TacTHHbI C MorpeLiH 
cTbio Mh*/a*t, re k—noKa3aTeJIb H3MCHAeCMOCTH, G@— XapakTepHbI Nom 
peuHbIM pa3Mep IJIaCTHHbI, Hapsly Cc MpHMeHeHHeM MoOcJIeOBAaTeJIbHbIX Mp! 
OJIM2KeHHH HaMH MOJIYYeHbI ypaBHeHHa 


Yo) 1-2, , (4 — 2p) (2—p. 


7A , 8—dp 206-, B ) 
Bort aoa OO ee eee heV°V eb 
B h? 
ua) =— Vw = = VPV?wo) Sas 
(+p) (1—2p) (0 | A? W246 a By bt 
= Eh A re ROP oer eee, VVabiy) » 
Vue ae De Vev us h? (v! B p+3 —Rpe2 a 
Or gan, Yo Valo — ef Wo +f, VV Vault) = 
_i+v/,)6 phe Bo ye t+pf ie =p 1 
~ Eh (do +a HY Vatio) Eh bicp diy — =" RVEV ERD), 
rhe he ne er (P78) 1 — 2p) re he \ 
A ep a eee) ee 7 BY 
(1) ET Vatl(o) ZEh (1 —p) ; (4h oF aot Vp%(o) } 5 
Z k j Cat. 
buy = — A [ey + (—1)*n4, D =2Eh? /3(1—p?), V?(...) =a%V.V 5 ae 


STH ypaBHeEHHA ObWIM UCMOMb3OBaHbI MpH pewieHHH 3aqaun 0o6 usrube 
(PyrOH MIaCTHHBI payuyca a C %KeCTKON UWeHTpabHO wali6ol paguyca b 
IO eWcTBHeEM ORHOCTOPOHHErO paBHO- 
jepHOro aBJIeHHA gHayuacTkeb <r <a Ta6auua 4 
i CHJIbI Q, MpHwoxeHHOH K wal6e. Ha 
sHELUIHEM KOHType Obl JH YOBJIETBOPeHbI ae 
CHOBYA Wi) = 0, Ug) = 0, Um) = 0, Ha 
IMHMM CONPsXKEHMA MWlacTHHbI Cc wWaii- 3 
JOH yCNOBUA Uy) = 0, Um =O, fe = 5 
=Q / 2xb. Tlonyuenubie pesy ibTaTbl CpaB- ante 
€CHBI C pelleHHeM 93TOH safauH no \'*]\5 
"DPABHEHHAM TCOPHH TOHKHX  MVla- 

THH (°). ees pe3yJIbTAaTbI TpuBeseHbt B Tad. | np o6o3Ha4ueHuAX 
” 2 4 ay 

a = ae k++ Bs | RL RRS ae sons al es k,. Koadduunentpl k c wHeKCOM T 
‘OOTBETCTBYIOT PeLeHHIO NO YpaBHeEHHAM TeOPpHH TOHKUMX TvacTHH. 


k/Rp ki/Ryy R'/k., Kilkee 


0,893} 1,40 | 0,967 1,44 


? 


0 
,0/0,913] 1,11 | 0,940 | 4.35 
0 


d 


0,634| 2,06 | 0,814 5 
0|0,654| 1,45 | 0,763 | 2.31 


Kasauckuii XMMHKO-TexHOJIOrMueCKHH MHCTHTYT Iloctynusio 
um. C. M. Kuposa 10 VI 1959 


UHMTHPOBAHHAA JIMTEPATYPA 


- 1E, Reissner, J. Math. and Phys., 28, 184 (1944). # B. © Baacos, Mss. 
nH CCCP, OTH, 12, 57 (1957). *C. A. AM6apuymau, IIpnKa. matem. u mex., 22, 
. 2, 226 (1958). 4K. 3. Taaumos, Yu. 3am. Ka3ancx. yuus., 109, ku. 1 (1949). 
X.M. Mywtapu, Tp. Ka3ancx. xum.-Texnonor. nucr., Ne 13 (1948). °C. H. Ta- 
oweux«o, [Inactunku u o6on0uKu, 1948. 
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Jlokxnuagn Akayemun nwayr CCCP 
1959. Tom 128, Ne 6 


PHSHKA 


b. A. APBY3OB 


OB ACHMIMTOTHYECKOM .NOBEXEHUM SOTOHHOTO 
NPOMAPATOPA B KBAHTOBOM 3JIEKTPOXMHAMUKE 


(II pedcmaeneno akademuxom H. H. Boeoato6oeum 20 VI 1959} 


B paOorax Pegmouyza (') wu Borosto6oza, JloryHosa u UlupKosa (7) o6cyx- 
Masica BOMpoc O CrpykType @yHKUMH pacnpocTpaHeHHuA B KBaHTOBOH Teopuu 
ea B CBASH C YCJIOBHeM CYLeCTBOBaHHA WIA HHX CieKTpPaJIbHbIX MpeycraBuie- 

uli. B sTHx paOoTax Noka3aHO, YTO yYueT YCJIOBMA CNeKTPasIbHOCTH MPHBOLUT 
IK MCKJIFOUeCHHIO Now0ca B @YHKILMM pacpocTpaHeHuA O0380Ha HM YTO NPM 3TOM 
MOABAIOTCA JONOHUTeIbHbIe WICHbI, HeaHawuTHYecKHe mpH e? = 0. Mecue- 
WopaHve B padotax (',”) 6110 MpOBeeHO NPM MOMOMIN CyMMUpOBaHUA Mpocteli- 
(Mx J\MarpaMM MO 3HaKOM ClieKTpaJIbHoro uHTerpasia. B HacTrosmleH pa6ote 
ompeeieHO aCHMIITOTHYeCKOe NoOBexeHHe (POTOHHOTO TponaraTopa myTeM pe- 
HMeHHA NpHOJIMKeHHBIX ypaBHeHul LlBunrepa —— Hamoy (°). Kak usBecrHo, 
ipadota HamOy BcTperHvia CepbesSHble BO3PaxKeHUA B TOM CBOeH uaCTH, rye 6e3 
WOKasaTeJIbCTBa BbINMCAaHbI CNeKTPaJbHble MpeACTaBJeHHA Aaa cpyaKunH Vpu- 
‘Ha BbICOKHX NOPAKOB, HauHHadA C BeplwHHHbIX. Ilonpirku crpororo oKa3a- 
TEJIbCTBA CN€KTPAJIbHBIX NpeCTaBJIEHHH [JIA BepIHH MeTOJOM TeopHu Aucnep- 
CHOHHBIX COOTHOIMeHHH N0Ka He lai %KeNlaemoro pe3sysbTata (4); OHakO B ps- 
we paOoT, HanpuMep B paOoTte CumanunKa (°), N0Ka3aHO, YTO CieKTpaJIbHbIe 
TipeAcTaBJIeHHA CipaBeIMBbI B KaKJOM NOpAKe TeOpHH BO3SMYILeHHH. 
 B xHactTosueh pasoTe WA NOJyYeHHA NpHOJIMKeHHHIX CHEKTPaJIbHbIX Npe- 
craBlenui Tuna Ham6y ucnomb30BaHa UHOpMalluA, 3aKJOUeHHad B OGOOLLEH- 
Hom TomectBe Yopyna (°,”) 


| (p — 4) G (p) I" (p, 4) G (q) = G (p) — G (9). (1) 


i -llonmy ven ne NpHOMAUKECHHEX CTHEKT Pas HH xX 
apeActraspaeuuk. Mopmyasa (1) Mower AaTb CBeeCHHA JMUIb O 4aCTH 
oyukunn G(p)l’(p, g) G(q), HeopToroHabHOK kK (p — q). Mb orpaHuuumcsa 
39TroH uacrbio. PaccMoTpHM CMBIC CelaHHOro npH6MKeHHA. Kak HeTpyHO 
BufleTb, (hopmysia (1) HenocpeqcTBeHHO jaeT aACHMIITOTHYeECKOe MOBeeHHe 
Iv (p, g), Korda p? > q? usm HaodopoT, OfHaKO ABOHYy!IO Morapudmuyecky1o 
acuMuTOoTHKYy H3 (1) NOMyYHTb HeIb3A. GOTO OObACHAeTCA TEM, YTO JBYXwOra- 
pudMuyeckHe WIeHb! OPTOrOHAaJIbHbI K (p — q). JlevicTBuTesIbHO, B MepBOM MmpHu- 
6.IMKeEHHH TEOPHH BOSMYILECHHH STOT WICH HMeeT CJIeELYIOULYIO MATPHYHYIO CTPykK- 


TYP: 


(= puted 19 — 29°PYop + 4 (9) Pt.9) f(P*, 9°, (P —4)”). (2) 
Tlocsie yMHOxKeHHA Ha (P — Q) H3 STOFO BbIPAaKeHHA MCUeSAaIOT WICHbI, CO- 
lepxKalllve (pg), KOTOpble HCMOsb3y10TCA B padoTe (*) AA NOTYYeHHA aCHMINTO- 
THK. TakHM oOpa30M, Hallie NpHONWKeHHe COOTBETCTBYeT YUeTY TOJIbKO OJHO- 
‘orapu@MuvecKHX WICHOB B BepIIMHHOH (yHKILMH. 
_ Tlpouspeyem pa3sOveHve cbyHkunH GIG Ha OpToroHaJibHy!O HM HeopToro- 
‘HaJIbHyl0 YacTH: 


G(p)T (p, 4) GG) = Filp, 9) + (P— Guo Fo(P, 9), (3) 
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me (A A A j 
Fi(p, 9) = 1'O1(p?, 4, (Pp — 9)?) + Pr'Ps + ¥’GPs + pr’qQa. (4 


Jaa nomyuenua cneKTpaJibHbIX MpeAcTaBseHHH BepUIMHHDIX yHKIUAk 
HCNOMb3YeM XOPOIIO M3BeCTHbIe MopMy/IbI: 


6) ee (5 
Rnkn 
Dinn(R) = (gn 3 B2 )D (R°), (6) 
rye 
g > 2) da2 
p(k?) =) 2O-, (7) 
0 


a TakxKe BbIpaxkeHve [Jin BepTeKca 4epe3s dyHkuHH Vpuua: 
Vu (%, Ys 2) = iT (Au (2) 9 (4) 9 (Y))>0 = 
= e (ats d4nd40G (x —§) I E—4, n—-OGC—y)Du(qy—z), ©) 
4uTO B UMIIYJIBCHOM MIpeACcTaBJICeHHW JaeT 


Vulp, 7) = eG (p)T” (p, q) G(q) Du. (Pp — 9). (9) 


Tloncrapaa (4) u (5) B (1) w npon3BoqA HeCOKHbIe amreOpanueckue 
onepalluu, momyauM 


< 9 = 2 2 ad 2 
G(p)T" (9, 9) GQ) = File, = 1"\ Gee a + 
0 
ney BA C ps (x2) dx? I oD C Pi (x?) dx? 
= WY +79) | oop eo + pra | Ca aa 
0 0 
(10) 
Tlomuoxasa (10) wa (6), nonyuum 
eae PHL heal ae ae 
Vul2, 4) = 6 (guy — 2 PRP)” (0,9), (11) 
rye 
y (Py 1" (8) Pane (x2, a) de? da? 
W (p, feet ps | oP ee (12) 
,A’=0,1 
a TakxKe 
Per "p1 (*") ps (a?) pa (x?) pg (a?) 13 
Pe Oe iin tits cata ate “ 


2, Toayuyenue acumMntoTtuku doronHoro amponmaratopa. 
PaccmotpuM ypaBHenue [[Isuurepa aaa byaKuuu D(z—2z’): 


LI,D (z—2z') = 
= —6(z—2') + ie’Sp \ fra" (x, x’, 2)]8(x —2z)8(x’ —2) d4xd4x’. (14) 


IIpeqnonaraa CipaBeAMBOCTb CMeKTPaJbHbIX MpelcraBAeHull B cbopme (12) 
H Hcnoub3yxa (7), 3amHieM ero B HMMYJIbCHOM mMpeycTraBeHUH: 
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co 
k? 2) da* ‘ , 
\ een sate ae \8(p—q—k)d*pdtq x 


ObuAD! \ Sp Ey, (2) 1" a)” | pane (2, a2) dx? da? 
FS Pen ES Ee Pe Peay eT 


(15) 


A, ’=0,1 


Beruncisa B (15) HHTerpan mo q M cpaBHHBasd MHMMbIe “acTH Cc yYeTOM 
aHHYHbIX YCJIOBHH (cM. (*)), MomyyuM ypaBHenue HamOy ya ps. paar. Moz- 
‘aBJIAA B HerO MpHOJIMKeHHOe BbIpaKeHHe MIA pay (x, a*) (13), nomyuum 
PaBHeHHe JIA Pg, 03: 


/’ \ 8 (o— 40) V/ 1 — BE oy (uy ya | fw) do" 
% (0) @ i: 


€cb HHTerpaJibl MOHHMAIOTCA B CMbICJIe TIaBHOrTO 3HaYeHHA. 


OTO ypaBHeHHe, XOTA HM ABJIAeTCH NPHOJWKEHHBIM, HO COJepxKUT palualu- 
Hble MOMpaBKH KaK B BepWIMHHY!O PYHKUHW, Tak HM B IJICKTPOHHbIM Mponara- 
op. Cpicul mpu6imKeHna aceH “3 0. 1. [IpumeHasa aHaorMuHble MeTOJbI, JIerKO 
INMHCaTb ellie [Ba YpaBHeHHA, CBASbIBAIONIHE 1, Pg H ps (cM. (3)), H MOyUATb 
aKUM OOPa30M 3aMKHYTYIO CHCTeMy ypaBHeHHii JIA ONpeeJIeEHHA 01, Po H 03 B 
OMHATOM NpHOMKeHUH. 

B aHHoli padoTe MbI OrpaHH4YHMCA paCCMOTpeHHeM MpHOsMxKeHHOH bopMEr 
paBHenua (16), cooTBeTcTBy1olleH yueTy payMalMOHHbIX MONpaBOK TOJIbKO 
(poroHHEIe WHHHH. A MMeHHO, MOJIOKUM ,(x?) = 6(m? — x?) uv Aaa yoOcTBa 
Me€HMM HHTerpaJbl AX ACHMMTOTHYCCKHMH 3HaveHHAMH. TakHM O6pa30M, OKOH- 
TeJIbHOe ypaBHeHHe HMeeT BHI: 


2 9 («@ — 4m? ") deo’ 
‘She muta a ara ELA (If) 
Tan | 4m? 


| HenocpecTBeHHOH NoAcTaHOBKOH MOKHO yOeANTECA, UTO ypaBHeHHe UMeeT 


ielmeHHe 


| 


| (0) = 80) + aber a eminy ay (e+): (18) 


1 


y+ (ao 


4m? 


Mech (— Ko) ecTb KopeHb ypaBHeHHA 


— 2 
1— poy in| — 1 9 (0 —4m*) = 0, (19) 


OBNayalollul C MOJIOCOM MpomaratTopa B OObINHOM paCCMOTPeHHH: 


Wres = — Ky — Ameren, (20) 


Tloyetapnaa (18) B (7), Momyuum hyHkumio pacnpoctTpanenusA 


4 4 4 
D(*)=——a-—ae ( t x) (21) 


1202 4m? 


OTOpad ABHBIM OOpa3s0M He CofepxUT MomOCa M Mp MasIbIxX k* UMeeT M3BECT- 
yto qdopmy. : 

Takum o6pasoM, MBI NOJIYYHIM, YTO HeaHaMMTHYeCKHM JOOaBOK NOABIAeTCA 
€ TOJIbKO B nponaratope D(k?), HO H B CNeKTpaJIbHOK (yHKIHH p,(). OTOT wWieH, 
asyMeeTCA, He MOF MOABHTbCA UpM CyMMMpOBaHHH MpocTeHiux MMarpamm, 
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OCYLLeCTBJIEHHOM B pabotax (1,2), TaK KaK OH He pa3JiaraeTca B pay no e?. B nz 
IeM PaCCMOTPpeHHH HeaHaJIMTHUeCKHe YWICHbI MOyYaIOTCA HeNOCpeACTBeHHO # 
ypaBHeHHH JBYXKeHHA. 

TlowyueHHplit pesysbTaT ABAAeTCA elle OHOH HuOCTpallMelt OTMeYeHHO 
B () HeOJHO3HaYHOCTH CYMMMPOBaHHA pxAfla NpocTeHwWiux AuarpaMM, mpuyen 
KaK BHHO 43 paOorbl, JIA YCTPaHeHHA HeOAHO3HAUHOCTH HYXHO TpeOoBaT 
He TOJIbKO HaJIHUHA CHeKTPaJIbHbIX MpeACTAaBJeHHH, HO HM YLOBJIeETBOPpeHHA ypal 
HeHHH JIBYMXKeHHA. 

Tlomp3ytocb clyuaeM, YTOOBI BEIPasHTb ONarogapHocTb A. A. JloryHoBy — 
JI. B. Iupxosy 3a pykoBoycTBo Hu HHTepec K paboTe. 


Tocrymusto 
15 VI 1959 


UMTHPOBAHHAA JIATEPATYPA 
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Joxrnzane Akagemun nayrx CCCP 
1959. Tom 128, Ne 6 


PHSHKA 


B. H. BbIKOB, B. C. FOJIOBKMH, ssen-Koppecnongent AH CCCP H. B. AFEEB, 
B. A. JIEBAMHK u C. H. BAHOrPAJOB 


O MATHHTHOM CTPYKTYPE XPOMA 


@Musuyeckne CBOHCTBAa XpOMa XapaKkTepH3YIOTCA HaHUHeM pala aHomasnii, 
KOTOPbIe He NOJYINIM yOBMeTBOpUTeNbHOrO OCObACHeHHS (*). B (?) noKa3ano, 
ITO AHOMAJINM MWlacTH4YeCKHX CBOHCTB XPOMa MOryT ObITh OObACHEHHI NpHposou 
AHTHePPOMAFHHTHOTO COCTOAHHA, MPOABJIAIOWeHCH B CIHHOBOH ymopsoueH- 
HOCTH CTpykTypbl. OnpiTrbl no AncpakWHH HelTPOHOB MOATBepAMIM HasMuUHeE 
“MHHOBOTO ynopxgoueHua y xpoma (?,°). MogepHusanua mpu6opa (*) u 
IPHMeHeHHe BbICOKOSPPeKTHBHBIX JETEKTOPOB HEHTPOHOB (°) NMO3BONIMIH 0- 
‘BICHTb PaspelleHhe MH HHTCHCHBHOCTb OTpaxKeHHH. Buaroyapax STOMY MarHuUtT- 
ioe oTpameHue (100), nomyyeHHoe c NOWHKpHCTasMYecKOrO OOpa3siia xpoma 
1pH —100° C, B TOM xe yrJIOBOM HHTepBavJle paclienul0cb Ha TPH MMKa, Ip 9TOM 
WM OHH 3 MMKOB AepHoro oTpaxkeHna He pacilenuuca. JLia nomyuenua Gosee 
eTKOH AMpakWUMOHHOH KapTHHbI ObIWJIM MCNOJb30BaHbI MOHOKPHCTaJIbHbIe 06- 
a3Ilbl xpomMa uuctotht 99,9667% (7). MoHoKpucTasabl, OrpaHeHHbIe MO OKTAa- 
MIPy, pasMepoM 35 MM 1I0CTHpOBaJINCcb Ha ABYKPy2KHOM roHHometpe TJI-1 
KOHTPOJIMPOBaJIMCb PeHTTeHOrpaduyeckH Ha OTCYTCTBHE OIOKOB. OkoHUaTeJIb- 
is JOCTHPOBKa KPHCTAaJJIOB MpOH3BOANAacb Ha TFOHHOMeTpHYeCKOH TOJIOBKe 
MeKTpOMeTpa MO MaKCHMaJIbHOMY cueTY HeHTpOHOB. CbemKa TpoHs3BoMacb 
o 30HaM (100), (110), (111), (210), B uHTepBane yraoB yo 40°(cm. pue. 1). 
TiuppakWua Ha MOHOKPHCTadax XPOMa BBIABJIAeT YETKYIO KapTHHY pacisen- 
e€HHA MarHuTHOoro oTpaxKeHua (100). TlomoxeHne H aHaiv3 HHTeCHCHBHOCTH 
‘peqHero 1MKa TpHMNeTa NOKa3bIBaIOT, YTO OH ABJIACTCA BTOPHIM NOPAAKOM sep- 
foro orpaxkenua (200), Tak Kak OH COM3MepHM MIO HHTCHCHBHOCTH C OTPaxKeHHeM 
(110) 4/2 u c M8MeHeHHeM TemMepaTypbI MeHAeT HHTCHCHBHOCTh MpOnOpLMoHab- 
0 OCHOBHOMy oTpaxkeHuto (200). [Ba Kpaluue NMKa ABJIAIOTCA, OUCBHLHO, pac- 
Je€MJIGHHbIM MarHHTHbIM OTpaxKeHHem (100). PactienieHHua AepHbIX pedulek- 
JOB B yKa3aHHOM HHTepBasle yrvIOB He HaOmiojaetca. J[pyrue OTpaxkeHus Cc He- 
e€THOH CYMMOM HMHJIeKCOB ABJIAIOTCA BTOPbIMH NOPALKaMH COOTBETCTBYIOWLUX 
|epHbIX pedblekcOB, TaK KaK MarHUHTHBIi (opM-akTop xpoma (*) uMeer Kpy- 
oH cnag. Ilo rpy6bim pacueraM HHTeCHCHBHOCTb MarHUTHOrO oTpaxkenuaA (111) B 
10 pa3 MeHbite, uem (100), 4 yBemM4eHHe HHTCHCHBHOCTH OTparkeHUA (222) d/2 
ja CUeT HaJIOKeHHA MarHUTHOrO oTpaxeHHaA (111) HesHaunTembHO. Pacmense- 
iM MKa pH 3TOM He HaGuogaetTca. PeskuM najeHHeM MarHuTHOrO *opM-dak- 
jopa MOXKHO OOBACHMTb TaKKe TO, YTO BTOPOH NHK AyMera oTpaxkeuus (100), 
IMCULCHHbI B CTOPOHY O6JIbILMX YrJIOB, HMeeT MeHbILYIO HHTCHCHBHOCTb, 4eM 
(epBbId NHK Wyruiera. 
Cpbemka pu Temnepatype —100°C qaer 3HaunTeIbHOe YBeM4eHHe HHTCHCHB- 
OCTH pacUlenJIeHHBIX NMKOB OTpaxkenua (100), B TO BpeMA Kak AepHble NHKH 4H, 
JOOTBETCTBEHHO, HX BTOPble NMOPAAKH Cc HeYeTHOM CYMMOM HHJeKCOB yBeMUH- 
4aI0T HHTCHCHBHOCTb TOJIbKO 3a Cu¥eT JeOaeBCKOFO TeMIepaTypHOrO dakTopa B 
pellelax TOUHOCTH H3MepeHHs. 
Tlpu moHwxKeHHH TeMnepaTypbl C POCTOM HHTeCHCHBHOCTH YBeMUNBaeTCA UH 
IruloBoe paccTroAHve MexKy pacilleleHHbIMH MuKaMH Cc 25’ mpH 20°C jo 30’ 
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Puc. 1 HeiitponorpamMel MoHoKpucTambHoro xpoma upu 20 u — 100°C 


mpu — 100C (cm. puc. 2). CbemKa B MHTepBasle OT TemneparTy pb kuTeHHA a30Te¢ 
yo 200° C spiipusa Hanuune Bepxueli (44° C) nu HwxKHelt (—115° C) kputTuue 
CKUX TeMNepaTyp cCyllecTBOBaHHA MarHuTHOorO oTpaxeHHa (100), a TakaxKe 
3aBHCHMOCTb H3MeHeHHA e€fO HHTCHCHBHOCTH M BeJIMYMHbI paclileMJieHHA OT TEM: 
nepaty ppl. 


15° -119° 42° G5° 

300 
S 200 
S 
: | 
S (200) (200) a (2oo)a (200)A | 
3 Zi A vA 2 
P 100 


eee 
10 fn 10 We 10 n° 10 cae nt 
G6 ———— 
Puc. 2. Temnepatypubii nuteppan cymecTBopaHua pacileneHHoro 
oTpaxenua (100) 


Hz puc. 3 caefyer, uro B BepXHeli 4 HuKHell KPUTMYeCKUXx TeMllepatypax po 
HCXOJHT, COOTBETCTBCHHO, KPyTOe HapacTaHHe HW peSKHli cna HHTeHCHBHOCTH 
Pa3JIM4HbIM XO] KPMBbIX H3MeHeHHA HHTeHCHBHOCTH MIpH Harpebe HW OXJaxKyle 
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MM TOBOPHT O HaJMYHM TeMIepaTypHoro rucTepesuca MHTeHCMBHOCTH. YxKa- 
AHHbIM TeMMepaTyPHbIM MHTepBal CYyWeCTBOBaHHA MarHUTHOTO OTpaxKeHua, 
MeBUNHO, CJlelyeT CUMTaTb MHTePBaJIOM CYIeCTBOBaHHA aHTUdeppomMarHuTHoro 
peToauua xpoma. Ilo annem (*) Touxa Heena quia xpoma paBua 470° K. To- 
IbITKH CBA3aTb STY TeMMepaTypy C TemMepaTypOH aHOMAJIbHbIX H3MeHeHHit 
BOUCTB XPOMa, OMNMCaHHbIX, HalpuMep, Malinom, Tpetinepom u O.unucom (5), 
anu pesybTaToB. Temnepatypb! axtTudeppomarHuTHOoro mpeBpamiennsA 
wu —115°C, nonyuenubie B HacTOAtemM ucceqoBaHHM B Mpelemax pas6po- 
M2, CBASAHHOTO C YMCTOTOH MaTepHasa, COBNaaioT C yKa3aHHbIMM BbILle TOU- 
442MM aHOMAJIbHOrO H3MeHeHHA CBOMCTB xpoma. OTo nosrBepxKLaeTcaA LocTaTou- 
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Puc. 3. Temmepatypnad 3apucuMocTb MHTeHCMBHOCTH oTpaxennaA (100) u_ Koacbdbu- 

WHeHTa TEPMMYECKOTO PaClIMpeHHA MOHOKpHCcTaa xpoma. / — uarpes, 2 — oxmax- 
eune, 3 — KoapuunexT a 


PDMBeeHHbIe BbILe HeHTPOHOrpaMMBl. 

 OKCHepMMeHTAaJIbHbIe pesyAbTAaTbI MO AupakMW HeHTPOHOB Mu AMsAaTOMeT- 
(4 MOYYeHbI IPH XOPOWeH NOBTOPAeCMOCTH Ha HECKOJIBKUX MOHOKPHCTaJIbHbIxX 
pasiax xpoma. Ilozy4eHHble pe3yJIbTaTbI B OOWIEM yKJabIBaIOTCA B MpescTaB- 
FHMe MA@PHHTHbIX MOpelieTOK MH BHOCAT CYLLeCTBCHHbIe JONOJIHEHHA, KOTOPbIe 
mofaiorcA OOWenpHHATOH MHTepnpetalun. PacilenieHwue MarHHTHOroO OT- 
fiokeHua (100) np HeH3MeHHOM NOJIOKeHH AMepHbIX OTPaxKeHH, NOABMeHHeE 
BOM KPUTHYeCKOH TOUKH NpH —115°C, aTaKxKe coBnayeHHe TeMlepaTyp aHTH- 
PPPOMArHUTHOPO MpeBpalileHuA C TOUKAMH aHOMAJIbHOrO H3MeHeEHUA Koadpu- 
[2HTa TePMHMYeCKOrO PaclIMpeHHA HaOIOMaloTCA BMepBble HW MpeAcTaBAi0T, 
COMHeCHHO, OMpeeJIeHHbIM MHTepec. 

Bpllo ycTaHOBJIeHO, YTO KpHCTaJMYeCcKaAd CTpyKTypa aHTHdeppomarHut- 
FIX OKUCIOB (71°), a Tak%Ke OpOMHAOB H XJOPHAOB MepeXOJHbIX MeTAJIVJIOB 
}) HuxKe TemnepatyTst Hees ucnpirpiBaerT JecbopMallMio Oo poMOnyecKON MIM 
paroHasbHOH cuMMeTpHH. EctTb mpeAnouomwenve, YTO STH MpeBpallleHuA BBI- 
aHbI U3MCHeHHeM M0JIO%KeCHHA ATOMOB BCeACTBHe YBeJIMYCHHA SHEPrHH OOMeH- 
TO B3aHMOJeHCTBUA WM HAXOJATCA BO B3AHMOCBASH C MarHHTHbIMH CTpyKTypaMu 
OTBeETCTBYIOWMX coeqMHeHHH (1°,1"). KpucrammMueckad CTpykTypa XpoMa B 
|CroAHMH aHTHeppoMarHeTHKa He HCKaxKeHa, TaK KaK 3aMeTHOrO pacien- 
eases JIMHHM Ha peHTreHorpaMMax He HaOwJiOfaeTca. Helrponorpacduyeckue 
HCelOBaHHA MOJMKpUCTaMyecKoH cTpyKTypbI xpoma (?, *) Takxe He BBI- 
WMI PacUIeneHUA JIMHHH, Ip SsTOM HamMuMe OTpaxkenusA (100) ofHosHauHO 

a3biBaeT Ha CIMHOBY!O YNOPAAOUeHHOCTD. 

@akT pacillemeHuA MarHUTHOrO oTpaxeHua (100) u TeMnepaTypHaa 3aBn- 
NMOCTb €fO HHTeCHCHBHOCTH YKa3bIBalOT, OUeBHAHO, YTO MarHHTHaA pellieTKa 
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XpOMa He NOBTOPAeT KpHCTasIHMYeCKOH pelleTKH, a MespopMupoBaHa 7 
TeTparOHaJIbHOH CHMMeTpHH. CyllecTBOBaHve B MepWOJMYeCKOM KPpHCTadJiJ 
TByX HeKpaTHbIX pellleTOK C He3aBHCHMOH  KOFepeHTHOCTbIO paccexAHH 
HeliTPOHOB MOXKHO IIPeACTaBUTb, e€CJH MPHHATb CyWlecTBOBaHHe B aHTude} 
pOMarHeTHKe 9/IeMeHTapHbIX OOsacTel (1°,14,1%). 

M3 cyulecTByIOulNX TpecTaBeHHH HW MNOJIYYeHHBIX 9KCIePHMeHTAaJIbHbI 
WaHHbIX CleLyeT MpeAMOMOKUTH,YTO eatin HallpaBJIGHHAM COOTBETCTBY 
eT MHHHMYM 9Heprun, mpc 
ABJIAIOULCHCA KPHCTaJMOrpé 
(HYeCKH B OTKJIOHEHHH Mé 
PpaMeTPOB MarHHTHOH pelle’ 
KH OT AJepHOH, T. e. Ope 
WeJIeHHOH CTeNeHbIO TeTpée 
TOHaJIbHOCTH MarHHTHO 
pemeTKu. PasMep oTJebHBI 
9JIEMEHTAPHbIX OOacTel O1 
paHHUMBaercA peeJIbHbl 
3HaYeHHeM SHeEprHH OOMeE 
HOrO B3aHMOJeHCTBHA, 
BHYTPeHHAA CTpykTypa OI 
pelesiaeTcaA pallMOHaJIbHbl 
CONPAXKeHHeEM PellleTOK Ka 
B M[peqemax o6acTH, Tak H B TepexoQHOM cyioe Mexk—y HuMH. Ha puc. 
IpHBexeHb! oTpaxeHusa Tuna (100), mosyueHHBIe Mo HanpaBueHuaM[100) [016 
ua [001] or ogHoro u Toro *%e KpueTasna. OHM NOATBep*RLaiwT HasiM4He pacwlel 
JleHHA BCeX OTpaxKeHuH THNMa (100), HHTeCHCHBHOCTb KOTOPbIX MeHAeTCA Kak 
3aBHCHMOCTH OT HalpaBJIeHHA, TaK M OT COCTOAHHA KPHCTadwa. OTM npelsB: 
PHTeIbHbIe JAHHbIe NOSBOJIAIOT MpeANOJIORUTL, YTO MpK anTHPeppOMarHUuTHO 
mpeBpalleHHH B TouKe Heesa MpeHMyUlecTBeHHOe HallpaBJleHHe BO BHOE 
OOpa30BaBllIeMCA JOMeHE MOKET He COBNAaaTh C NpeAWeCTBYIOMIMM, BCJIEACTBI 
yerO BO3MO%KHA MAarHHTHaA TeKcTypa. 

CueqyeT OTMeTHTb, YTO YeTKHE NHKM paciilelJieHHOrO oTpamKeHHaA (100) ce 
H3MePpHMbI NO WHpuHe C AepHbIMH pediekKcaMH HW HaXOJATCA Ha paBHOM pa 
CTOAHHH OT TeEOPpeTHYeCKOFO NOJIORKeHUA MPH BCeX TeMMepaTypax. STO BO3MON 
HO IIpH yiakOBKe MarHHTHBIX pellleTOK, COXPaHAIOMMX KOFepeHTHOCTb B Mp 
leslax JoMeHa. Takve pellierKH MOryT HMeTb KaK MOJIOKUTEIbHYIO, TaK UM OTP) 
WaTeJIbHy!0 CTeMeHb TeTParOHaJIbHOCTH JIHOO TakoOe HalpaBsIeHHe MarHUTHb 
MOMCHTOB, IPH KOTOPOM NO OMHOMY H3 KPUCTaJOrpaduyeckux HallpaBJeHy 
Tula [100] BEKTOP MarHHTHOrO B3aHMOJleHcTBHA g — 0. Takana cxemMa CHHMa\ 
HM TpeOoBaHve yBOeCHHOH MHTeCHCHBHOCTH OHOTO H3 PpaciilelJIeHHbIX MHKOB 

B 3aksroueHve BbIpaxkaem OularojapHocTb B. A. TpanesHuKkopy, mpesocr, 
BUBIN€MY MOHOKPHCTaJVJIbI XpOMa. 
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Pue. 4. Jludpaxumonupe oTpaxenua Tuma (100) no 
TpeM PaBHbIM KpucTasMorpapuueckHM HalipaBJIeHUsIM 
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PHSHKA 


b. M. FOXBEPF, FY. A. OTPOWJ[EHKO u B. A. WIMTHH 


3@SEKTHBHBIE CEUEHHA WH AHW30TPONUS 
-EJIEHWSA Np?” w Th??? | 


(ITpedcmaeaexo akademuxom H. B. Kypuamoseim 2 VI 1959) 


Ilo xapaktepy jeleHHuA BCe HCCeqOBaHHbIe TAKEMbIe Apa paseAwTcsA 
a [Be rpyunp. B oxHy rpynny BxXoAAT Apa, MenaulMeca yxKe Ha TeMJOBbIX 
eHTPpOHaX, MpMueM ceyeHHe JeJIeHHA B TeMJOBOH O6acTH 9HeprH HEHTPOHOB 
ObINHO BeIHKO, a C YBeJIMYCHHeM 3HeEprHH NafaeT JO BeMUMHbI NopsAyKa 
{| Oapu. I[pyryto rpynny oOpasyior apa, peakUuaA JemeHuA KOTOPBIX MMeeT 
MMOpor, PasJIMUHDIM ia kKaxoro saipa. HauuHaa c noporoBoH 93HeprHu 
WWCEHTPOHOB, CeyeHHe jeJIeHHA BeCbMa OBICTpO BO3pacTaeT Tome JO BeJH- 
qMHbI OopadKa | OapH. Y pala afep, MMelOWlMX Hopor eleHua, ceyeHne 
eJleHHAA BONH3H MOpora MMeeT HeperyAAPHHI XO, pasJIMYHbI WA pasHbix 
wep. 

Tlo-BHMMoMy, 9TH WBe rpyMMbl sep oTMMYAaIOTCA HM XapakTepoM YIJIOBOrO 
aclipeseJeHHA OCKOJIKOB J\eJIeHHA, XOTA ONYOJIMKOBaHHbIM 2KCIepHMeHTavIb- 
BI MaTepHaJl MO AHH3OTPONHH JeeHHA Aep elle BecbMa ckyjleH. Mmeroulueca 
aHHble FOBOPAT O TOM, YTO y ARep MepBoH rpynnbl (MeAWHXCA Ha TeMMJIOBbIX 
eCHTpOHaX) IPM MaJIbIX SHEPrHAX HeEHTPOHOB BbIXOJ OCKOJIKOB M30TPOTeH, a 
|UpH YBeJIMYeHHH 9HEPrHv HeHTPOHOB NosBJAeTCA B palioue 10 Mss npenmyulect- 
€HHbIH BbIXOZ OCKOJIKOB m0, O—180° oTHOCUTeIbHO HanpaBJleHHA JBYXKeHHA Je- 
WIALHX HeHTpoHOB. C aJIbHeWHM POCTOM SHEP HeHTPOHOB aHH3OTPONHA 
UleJIeHHA HECKOJIbKO NayaeT. Y ucceOBaHHbIX Ajlep, MMeIOWIMX Nopor eeHusA, 
aMeTHAaA AHH30TPONHA LeseHuaA HaOwOLaeTca cpa3y 2%e BOJIM3H NOpora, NpHyeM 
B CPaBHUTeIbHO HeOOJIbIIOM HHTepBaJie DHEPru BONM3H Nopora aHvsOTpPOmHA 
(CHJIbHO H3MeHAeTCs. 

Tlonpirka equHOro OObACHEHHA STHX SKCMEPHMEHTAJIDHLIX PAKTOB NpeANpHu- 
HATa B «KOJIJICKTHBHOM» MOjlemM JeneHua (1). B sToH Moe CylleCTBeHHbIM 
ABJIACTCA PACCMOTPeHHe BpalllaTeJIbHbIX YPOBHeH BOsOyKAeHHA MpoMexkyTOU- 
HOrO Ajlpa, a HaGJOMaeMble JKCHeEPHMEHTAJIbHO YIVIOBbIe pacipeleIeHHA OCKOMI- 
KOB H 3aBMCMMOCTb Ce4eHHA JeJeHHA OT SHEPHH HEHTPOHOB CBASbIBaIOTCA C 
KBaHTOBbIMH XapaKTepHCTHKaMM 3THX BpalllaTeIbHEIX ypoBHeH. IIpu Aenenun 
B HeMOCpeCTBeHHOM OM30CTH K MOpory B pxAjle cuLyuaeB OKa3bIBaeTCA BOSMOX- 
HbIM CBA3ATb 9KCMEPHMeHTaJIbHO HaOMOaeMble XAPAKTePHCTHKH JeJeHuA C MO- 
\MeCHTOM HM YeTHOCTbIO COCTOAHHA MpoMexyTouHorOo spa. Ilostomy mpescras- 
JACTCA HKEMATEIbHbIM MPOBOLUTb H3MepeHHA CeYeHHA HM AHMSOTPOMMH JeeHHA 
ajlep B HemocpefcTBeHHOli OusocTH K Topory. K coxaseHHio, JO cuxX Nop 
TakHe H3MepeHHA Ob MpOBeJeHbI AMUIb Da U??® u Th?*? (?). 

Hamu uccseqopasucb aqpa Np??? u Th?®°. K nauany Halinx usMepeHui 
Xo, ceveHua JemeHua Np??? 6blwl H3BeCTeH JIMUIb AI SHEPrHH HEHTPOHOB BpIILe 
250 K9B,a yrloBoe pacipesedeHve OCKOJIKOB H3MepAJIOCb Ip 9Heprun HeuT- 
ponos 14,3 Mop, Tt. e. ZameKo or nopora. Ilo Th®*® Hukakux JaHHbIxX onyOsn- 
KOBaHO He ObWIO. 

YcJIOBUA SKCMepHMeHTa H TeEXHHKA W3MepeHHH CeyeHHH JeeHHA OMNMCaHbl 
HaMH B Upempiymelt padore (%). TouuuHa cloeB JeAMeroca BellleCTBa COCTAB- 
Jasna okono 0,5 mr/cm?. 


IlpH u3MepeHuax aHMSOTpOMH JeseHMA OOpasUEl Aenameroes BeIILeCTB 
uMeH TomMMHy 3,5 mr/em? nia Np?? 4 1 mr/cm* AA Th?3°, nquametp coe 
22 wm. Jlensieeca BelleCTBO 3aKPbIBaJIOCb KOJIJIMMaTOPpOM C OTBEPCTHAM 
jWuaMetpoM 1,4 MM, HaKJIOH€HHBIMM K MJIOCKOCTH KOJIMMaTOpa TO yrJioM 45 
ToumHHa KOJWIMMaTOpa CocTaBuAa 3 MM. OTO JaBaJlO CpeqHMH KBalpaTHYHbl 
yrOul BbWIeTAa OCKOJIKOB M3 KOJIJIMMaTOpa OTHOCHTEJIbHO Mafalollero HeHTPOH 
oKoulo 12°. Paspemlenue no sHeprun cocTaBsssio ~ 30 KB. 

3aBUCHMOCTb CeYeHHA JeleHHA HW OTHOWeHHA AuddpepeHUMaJIbHbIX CeveHH 
neneuua <,(0°)/s,(90°) oT SHeprud HelTpOHOB MpecTaBJeHbl rpaduyecku H 
puc. 1 (Np?8’) u puc. 2 (Th??°). H3-3a masocru adpeKTHBHOrO CeyeHHA peak 
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aHu30Tponua JemeHun Np??? w3Mepsviacb JIMIb HauMHad Cc SHEpruKM HeHTpe 
HOB B 300 k9B. OTcyTCTBHe JOCTaTOUHO HafexKHbIX CBeEJEHHH OO H3OTONHOM CC 
cTaBe OOpasua Th?®° He Jao BO3MOXKHOCTH MpoBectH u3MepeHHA c Th'*° BE 
ie 9Hepruu 1200 K9B, Te HAYMHaeT CHJIbHO CKa3bIBaTbCA HasihuMe MpYMec 
Th?*, Ilo stot »%e MpH4YHHeE OKa3asIOCb HeBO3MOXKHbIM BYTOM 2KCINePHMeH 
OMpeeHTb aOcoJOTHYIO BeJIHUNHY CeyeHHus Jenenua Th??? (Ha pue. 2 xoq cew 
HHA JeeHHA aH B MPOH3BOJIbHbIX eMHUMAX). 

O6pattaer Ha ceOA BHHMaHHe TOT ctbakT, ¥TO Aa Np?*’ B oGacTH SHeprE 
12—100 kop, T.e. IpH u8MeHeHHH SHepruH B 10 pa3, cedeHve JesIeHHA MOUTH Ti 
CTOAHHO (~ 20 M6), a mMopor peaki{Hu, NO-BHAMMOMY, OTCYTCTBYeT. StToT dak 
C TOUKH 3peHHA CYeCcTBYIOWeH MOJeH JeeHHA MpelcTaBAeTCA HECKOJIbK 
YAMBUTEJIbHBIM, TaK KaK OObIUHO NPHHHMaeMasnA (OpMa NOTeHIMa/bHOrO Cap 
epa [WIA JeJIeHHA He MOXET LaTb B CTOb OONbINOM HHTepBasle 9HEPrUul MOCTOR! 
cTBa ceyeHua. C Apyrok cTOpOH!, NaBHbIl XOLCeYeHUA HW HEGONbINaA EesMUHE 
aHH3OTPONHU evIeHHA, MO-BHAMMOMY, XOPOLIO CormacyloTCA Cc TeM *bakTOM, UT 
ucxoqHoe sflpo Np??? HeyerHo-YeTHOe HW UMeeT GoOubIIyIO BeIMYHHYy cnuHa (5/. 
Tlomyuartouleeca mocuie 3axBaTa HeHTpoHa apo Np?*® apaaeTrca HeyeTHO-Heve’ 
HBIM, T. €. OHO Cpa3y OKa3bIBaeTCA B CHJIbHOM CTeMeHH BOSOYKMeHHbIM, C OOJI 
INMM MOME€HTOM, TO HW IIPHBOAWT K YKa3aHHOMY XapakTepy 3aBHCHMOCTH Xapal 
TCPHCTHK JeJIeHHA OT 9HEPFHU HELTPOHOB. 

SaBHCUMOCTb ceyeHuA JeteHua Th?*° or sHepruu HeliTpoHa TakxKe Xopoll 
coplafaeT C TeM, YTO JaeT «KOJJCKTHBHAA» MOJleJIb JIA YeTHO-4eTHOFO APs 
Peakuna Jenenua Th®*° umMeer nopor mpu 650 k9B, MpwueM Mocse nopora ceu 
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‘Me OpicTpo pacrer. B caMoM Hauaule STOFO Otero MObeMa CeYeHHA OTUETJIHBO 
POABJAETCA JIOKAJIbHbIH MAKCHMYM, MOSBOJIAIOULMH MpeAMOJIOXKUTb CyllecTBO- 
anne y aapa Th?*! ypopus, Jayleko OTCTOALero OT Apyrux, Gouee BLICOKUX 
‘poBHel. O2Hako aHH30TpoNuA eeHHA B palioHe sTOrO MaKCMMyMa MpPOTHBO- 
OJIOKHA TOM, KOTOPaA MpeMcKa3sblBaeTCA JIA YeTHO-YETHOFO Apa «KOJVIEKTHB- 
OH» MOjlesIbIo (*) H KOTOpasd OOHapyxena Obiia panee y Th?*? (?). [Ipomut cper 
a 9TOT BONpOc WOMKHO JabHelilee UcceqOBaHHe XapakTepa aHM3sOTpONnuH 
h?°°, B wacTHOCTH, H3MepeHHe NOWHOFO yrOBOro pacnpeseseHHA OCKOJKOB 
eJleHHA. 


WuctTuTyT aTOMHOoH S3Heprun [locrynuso 
Akallemun HayK CCCP ; DY 1959 


I{MTHPOBAHHAS JIMATEPATYPA 


SD. Le Hill, J. A. Wheeler, Phys. Rev., 89; 1102 (1953). 2 ROL Heen- 
a J. Ebro We ye Physi Rev, 1103; #1292 a0 (1956) sag 2b SMe lo x Ole pits 
Al Olt p Ole H KO, (oa Apes lero cee Ale 1S 2 aaNet 511959) m2 ee Wy i leetass 


. M. Chase, Phys. Rev., 103, 1296 (1956). 
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Jlorazaym Akangemun nwayKk CCCP 
1959. Tom 128, N 6 


PU3HK. 


A. C. KOMMAHEELM 


BJIAAHWE OB bEMHOLO 3APAA HA ABTOIJIEKTPOHHY!O 
IMHCCHIO 


(ITpedcmaereno akadenuxom B. H. Kondpamoesoim 18 VI 1959) 


1. B nacrosimee BpeMA B ONbITaX MO aBTOIJIEKTPOHHOM SMUCCHH OcCTHrE 
1OTCA MIOTHOCTH TOKa mopsyKa 10? a/cm®. TI[pu Takux MOTHOCTAX TOKa NOD 
OObeMHOrO 3apaya HadHHaeT CTAHOBHTbCA CPaBHHMbIM C MOJIeEM, paCCUHTaHHbl 
NO MOJHOM pa3HOCTH MOTeHIMaJIOB HM TeoMeTpHH mpHOopa. Mxaye rospops 
MCTHHHOe MOJIe Ha MOBepXHOCTH KaTOAa YMeHbIWlaeTCA, HTOK IPH WaHHou pasHe 
CTH MOTeCHIMaJIOB OKa3bIBaeTCA MeHbIe, YEM STO CJIeqyeT H3 POPMY, He UF 
TbIBAIOULMX BJIMAHUA OObeMHOrO 3apsya. IIpH mockux 9JeKTPpOaX BJIMAHH 
oObeMHOrO 3apsxAqa ObwIO HaifeHo B paooTe (*). IlonyueHHoe Tam ypaBHeHH 
B 6e3pa3MepHbIX Me€peCMeHHbIX MOKHO 3allHcaTb B Bue 


302 — 1,33 av + (v—1) =0. ( 


Syech a = 2n(2md)"e "Ej, v=V(Gd)1, rae G—nonme wa KaToR 
d—paccTosHHe MexKy 2JekTpolamu. V —noJwJHad pa3HOCcTb MOTeHIHaJOl 
j—u0THocTb ToKa. B cBowo ouepeb, j H G CBA3AHbI YPaBHeHHeM aBTO3VJIer 
TpOHHOM aMuccHH. BpravcuieHuA yOOHO NpOHSBOANTb, 3aaBUIHCb HeEKOTOPBI 
3Ha4eHHeM ©, H3 HerO Haxo,Tb @ HM 3aTemM yxe v. Torfa ompeyesmntes 
BO CKOJIbKO pa3 HaflO YBeJIMYUTb Pa3HOCTb MOTeHWHaJIOB MexKy 2IeKTpOaMyI 
M10 CpaBHeHHIO Cc TeopveH, He MpHHuMalomeH B pacueT OObeMHOTO 3apayi 
YTOOKI TOJIYYHTb aHHOe 3HaveHHe TOKAa. 

@MakTuyecKH TreoMeTpHA UpHOopa ropasqo OMxKe K cthepHyeckOH, 4eM 
mulocKoH. Tounoe pellenve 3ayauH oO cibepHyeckoM Hole OnlvIo mMosyuer 
B. JI. Kano (?) u o606meno P. Il. Monaasckun (*) qua Toro cnyyaa, Korga mm 
Jie He paBHO HyvIiO Ha KaToye. Mp MoKaxKeM, ITO C/epH4HOCTh OYeHb CHJIbHO CK. 
SbIBaeTCH Ha BeJIMYMHE PaSHOCTH MOTeHWHaOB, HEOOXOLMMOH WIA NowyueHE 
aHHoro TOKa. | 

Pemenve Kana u Ilonmasckoro MoxHO UpeycTaBuTb B Mapamerpuyeckc 
copMe cJIeyIOULuM OOpa3som: 


R BA | 
pa MY, (9) Ky.) + Ky, (Y) FP 
eh RE 2 a) ey Oe ee 
(R' J)! Ty), (y) K_»), (x) + Kx), (y) I_s), (x) | ’ ( 


(ery? = eil 


Slecb R — pamuyc aHowla; f— pafuye Katoga; J = 4nrr?j, T. e. nomHbIi TO 
k! = 3m" (2e) = 2,88-10. V3 yanpuelimux pBprucaennii culenyeT, 4 
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Ik x, Npwuem x ~ 20. Ilosromy MoxHO nepefitH K acumnToTH4eckomy npes- 
/aBJeHHI0 OecceseBbIxX (PYHKUME *: 


ae ea (6) 


V = (k'Jy)”. (6) 


IlokaxkeM Tenepb Ha THNMYHOM MpHMepe, HaCKOJIbKO pesyJbTaTbI pacueta 
iia ccbepuyueckoro AvoZa m0 ypaBHenusm (4), (5), (6) ormmuaioTcs OT pesyubTa- 
B, NOy4aembix us (1). YNo6HoO ucxozuTb u3 HekoTOporo 3HayeHHA Noa & 
KaTOJe, KOTOPoOe MbI M0JI0%KUM paBHEM 108 B/em = 3,33 -10®° CGSE. Pa6ora 
pIXOa MyCcTb Oyler paBHa w = 4,6 98. [I]norsocTbh ToKa ompexerseM 0 u3Be- 
HOH qdopmyuie (*) 


7 
: 


: eG? 2 (2mw)/ 
aes aie exp| 3 emh |. (7) 
\y faet j == 1,29 -10'* CGSE. [lonaraa.r = 2 w= 2-1074 em, Haxogum kJ = 
- 18,7, oTkya u3 (4) nomyyaetca x = 29,3. Bepx R = 5 cm, onpesennem us 
) y = 30. CreqoBatebHOo, 43 (6) HaxoyqumM V = 75,4 CGSE. Bes yuera 065- 
HOrO 3apsxAa nowyunsocb Ob V = 66,7 CGSE, tak uro oG6beMHbIIi 3apay yBe- 
T4YUBaeT PaSHOCTb NOTeHIHaOB Ha 13%. 

| CoBceM HHOHM pesyJIbTaT Nosyuaerca WA nwlocKoro AMofa (1). Ec npHHaATp 
j= R, To « = 1,83, a v = 2,88. STo cooTBeTcTByeT YBeJIMYeCHHIO MOTeHIMala 
jouTu B 3 pasa. Ilonaraa d = r, nonyuum v = 1,017, Tak uro no dopmysam 
1A TJIOCKOrO AHOMa HeIb3A ONpedeUTb s*ppbeKTHBHOe PaccTOAHHe MexLy JJIeK- 
poqaMH, KOTOpOe MaBaso Obl Takoe 2%Ke BOSpacTaHHe MOTeHIMaJa, Kak MPH 
pepuuecKoH TeoMeTpuH. 

| 2. Iipu Ooubpmmx noTHOCTAX TOKa OObIUHO peKOMeHAYyeTCA BBOAUTb Bdop- 
yay (7) nonpaBky Ha cHJy H80OpaxKenua. Sta nompaBKa BbISbIBaeT HEKOTOPbIe 
bMueHua. JleHcTBHTeIbHO, 3aqaya OO aBTOIJICKTPOHHOH SMHCCHH CBOAMTCA 


3 ie 
COBMeCTHOMY pellieHHio ypaBHeuul I]Ipenuurepa u ITyaccona: — — Ad + 
t(ep —e) b = 0, Ap = —4xp, rye p — muOTHOCTb 3apafa. Cusia u3s00paxkexnna 
DJYYHTCA, CCIM MOACTaBATb BMeCTO p BbIpawenue eo(r — r’) (r’ — pagnyc- 


PKTOP 3apxAjla). Ho 97a noycTraHOoBKa IIPOTHBOPeYHT KBaHTOBOH MexaHuke — 
; 


menyer B3aiTb p = e|y|*. Tlostomy 3aqaua cBOMMTCaA K COBMeCTHOMY pellieHHI0 
jpapuenul Wpenunrepa u Ilyaccona, a kslaccuuecKaad CHa H3800paxKeHuA B 
DTeHILMasl @ BOHTH He MOxeT. 


| 
| 


@MaxTuyeckH Oapbep He ABMAeTCH, KOHEYHO, MIpAMOYTOJIbHbIM. OH KaK-TO 
KPyrvJieH Ha PaCCTOAHHU MOpsAKa pa3MepOB aTOMHOTO CJIOM. Apdek THBHBIM 
PAMOYTOJIbHbIM Oapbep NWosOupaetca u3 yCJIOBHA paBeHcTBa NwoMlazen. To- 
roMy NompaBKa OT HeNMpAMOYrOJIbHOCTH Oapbepa BTOporo MOpsAyKa MaJocTH 
0 BeJIHUMHe MOJIHOM NpoHuaemocTH (T. e. 3KCMOHEHTHI (7)). Beskad nonpaBka, 
Meroulas peaJIbHbIM CMBIC, WOUKHA ObITh Coble. OHaKO OKa3bIBaeTCA, YTO 
udHve NosGapbepHoro OObeMHOrO 3apsya, NO KpalHel Mepe B OYKBeHHOM BBI- 
eHHH, yAOBJIETBOPAeT STOMY TPeEOOBAHHIO, TAK KaK COepXRKUT AOMOJHUTEIb- 
0 KBagpaT orapudMa Oovlbmoro uNCua. 
Tlogpo6uocTu BbIYMCeHHH MO MeTO,y CaMOCOracOBaHHOrO MOJIA MbI 3]eCb 
© TIPHBOAUM, NPHBeZeM TOLKO pesybTAaThI. OOoSHaYUM BeIMUMHY NWOKasarTewA 
KCHOHeHTHI B (7) Yepes % UM ONpPeeHM BeIMUMHY 


2 1, 
ee ee G72: (8) 


* AcumMToTHYecKoe pellieHHe MOUTH Takoro x%xe BHAa Ono HaligeHo H. B. Alisen- 
prom (°) 

4164 
Saxa3z 2189 


Ona umeer nopsgox 200 — 300. Jlanee, BBeyem (pyHKUHIO 


j(B)=|B ee (al ( 


Torja MpoHulaemocTb Oapbepa c yyeTOM OOBeMHOrO 3apAya paBHa 
f (B) 
t= (1+ 5). (1 
Ecau 3ajaTb BeaMuHHy & paBeHCTBOM 


Bem — B, (1. 


To f(B) upu 6ompuiom B npu6suxKeHHO paBua —£;/2. 

B paccmoTpeHHoM mpumepe B = 217, & = 3,11, Tak 4uro nompaBKa cocTal 
JiseT 0,054. CnelopateJIbHO, YTOObI MOJYYHTb TOK TOM %Ke CHVJIbI, YTO NO oj 
Mysie (7), HaMO B3ATb Ha 5,4% Menbluee nove H Ha 8,1% MeHbUIHH x. CooTBe 
CTBeHHO y TOXKe YMeHbIINTCH Ha 2,37, T. e. CTaHeT paBHbIM 32,63 BMecToO 30,| 
Sto maet V = 71, unu Bcero Ha 6,5% Oosbllle, 4eM CuleyeT H3 TeEOPpHH, He yW 
TbIBalolleH HHKaKHX NOMpaBOK Ha OOBeMHBIN 3apsAy. 

B 3aksloueHve NpHHOLWYy HCKpeHHiolW GOuslarogapHoctTs [. H. Wynne, yKasai 
WeMy MHE Ha paCCMOTPeHHY!0 3Jecb 3afayuy, A. B. SempAoBnyuy 3a BaxkHYIO 1H 
KyCCHIO pe3ysbTaToB, IO. C. Cancopy u I. A. Ppun6epry 3a yKa3aHua O pa3p 
WIMMOCTH 3aa4H AA ccepnyueckoro Hosa HU HTepaTypHbie CCbIIKH. 


WuctutyT xumMuyueckoH (u3sHkKH Iloetynusto 
Akayemuu HayK CCCP 15 VI 1959 


UMTMPOBAHHASA JIATEPATYPA 


1jJ.P. Barbour, W. W. Dolan et al., Phys. Rev., 92, 45 (1953). 2 B.JI.Ka 
DKT®, 18, 483 (1948). % P. Tl. TonaascKu ih, KT, 20, 149 (1950). 417. A. Bert 
A. 3omMep@eabQ, OnekTpoHHad TeopuaA Metanos, M.— JI.. 1938. ®M.H. Eau 
con, I. ® Bacuabes, ApToanekTponHaa smuccun M., 1958., ® H. B. Afise 
6epr, KTO, 24, 2079 (1954). 
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Hoxnayge Akagemun nayr CCCP 
1959. Tom 128, MN 6 


TPEO@PH3HKA 


r. H. FYPEBHY, H. JI. HEPCECOB uw K. K. KY3HELLOB 


O S3AKOHE TIOBTOPAEMOCTH 3EMJIETPACEHMA 
KAK CJIEACTBAH S3AKOHOMEPHOCTEM 
JE®OPMALHM UH APOBJIEHUS 


(IIpedcmaeaeno axademuxom A. ®. Hoppe 11 VI 1959) 


B () noka3aHa YHHBepCaJIbHOCTbh 3aBHCHMOCTH 


lg Ng (E) Vie E a 
* as ian 9 ; 
N,(E’) EB ) 

» Ns(E) — nopTopseMocTb MeJIKOcOKYCHBIX 3e€MJIeTPpACeHHH (T.e. HX FOOBOe 
IO Ha eAHHULY MowlaqH celicmuyecKoli 30HbI), 9Heprua E KOTOpBIX exKUT 
«iy Eu 10£; E° —oguo u3 3Hauenun E£; 
= 0,4—-0,45. 3asucumoctp (1) npocsexuBaert- 
MOUTH BO BCeM J\Hamas0He H3MepseMpIX E 
—10?5 opr), JMilb BOH3H HaHOombuMx E 
30HbI, JIA KOTOPOH crpoutcs (1), BcTpeya- 
JA pe3koe yBesHyueHHe 7 c poctom E. V3 Ha- 
DeHHH CleLyeT, YTO LpOOMeHHIO TBEPALIX Ted 
ITBETCTBY€T AHAJIOPHYHOFO THMa 3aBHCHMOCTb 


——_ = — lg 7 , (2) 


(min) min 


_N(v)—4nca0 Tex 060MKOB O6pa3iia, 06b- 
UV KOTOPbIX JlexKaT MexAY VU 100; Umin— 
|MCHBWHH H3 yYYMTbIBaeMbIX UV; ¥ = 0,6 — 0,7 
YCJIOBHM, YTO CTeMeHb H3MeJbYeCHHA HeBe- 
a, 4 Umin CO/IbIe OObEMA UacTUIL, HCTHPaeMbIX 
(OBepxHocTH o60MKoB. Torga (2) mpaKTH- 
KH OMpeeAeTCA TOJIbKO 3aKOHOMeEPHOCTbIO 
eyveHua oOOpa3ia MvJIOCKOCTAMH pa3yeula. 
uc. 1, / CyMMHpOBaHbI pe3YJIbTaTbI OMbITOB 
o6pa3iamMu WeMeHTa, KaHuMdomu, pasin4y- 
TOpHBIX Nopoy *. 
aBHCHMOCTb (2) MOXKHO MpeANONOKUTeIb- 
CTOJIKOBaTb, YUHTbIBaA, UYTO HOBbIe MI0C- 
HM pa3qela oOpa3yloTcH MpeHMyllecTBeHHO "Y= 0,66; yo 0,72 
Ty OMwKalWiMMH M3 paHee HaMeTHBINUXcA 
SBJIGHHe MOXKHO MOCTABHTb B CBA3b C H3BeCT- 
(PakTOM KOHIUeHTPallWN Mpollecca paspylWieHHA B HEKOTOPHIX 30Hax). Kpome 
), OTTp AHHYMBAeMBIe MJIOCKOCTAMH pa3yea BCe Goslee TOHKHe «MIaCTHHb He- 


Unanupnueckne o6pa3lbl 3akI0UaIMCh B PesHHOBy1O OOolMy HM MoABepraucb oceBoMy 
i. Jjuametp d o6pa3yon 2—10 cm, ux BElcota h=1,5 d. OObem Vv MeHAJICA MpHMepHo OT 

0 10° cm’, mpu 9Tom Aa v> 108 cm? ucnob30BaHbl pesyIbTAaTbI COPTHPOBKH Mo KpyMHOcTH 
MKOB CKaJIbHOrO BLICTyNa (rpaHHT), pa3sqpoOuBlWeroca B MpHpoHoli OOcTaHoBke (a Ha 
uke). TouKH 6 OTHOCATCA K OIIbITy C OOpa3iiom KaHHdoru. B cstyyae UeMenta (6) H TOpHBIX 
1 (2) HCHOb30BaHbI CpeqHHe apucbMeTuyeckue u3 N (v), NomyyeHHBIX Ha OTCMbHEIX O6= 
ix. ItpuxoBkoli Moka3aHa MOWalh PaCCeAHHA STHX OTJeMbHBIX 3HaYeHHH WN (v). 
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yCTOHYMBbI K eHCTBHIO u3rHuOalouliux CHJI H B CBOIO OYepedb JleJIHTCA Ha MaccH 
HbIe OOJIOMKH, KOTOPHIe IIpH BbIBOJe 3ABHCHMOCTH Mexk]y lg Nu lg v, yepeque 
Hoi MO JaHHbIM MHOFHX HCMbITaHHH, AOMWYCTHMO CYMTAaTb ky6amu. Hs Tak 
cXxeMbI H CuleqyeT (2), rae y = 4/, = 0,67, uro On“sKOK HaOJIOJaeMbIM 3Hat 
* 
ehh gHeprua E paccavTaHa Kak BbIJeJIMBINAaACA C MOBepXHOCTH CPC] 
(ileHTp ee COBMeLULaloT C IeHTpOM ouara geMJleTpACeH HA) BbIOpaHHOrO payHyca . 
olHOrO HW TOrO %*Ke JWIA BCeX 3eEMJICTPACeHHH, T. €. E = E,, rae Ey — 3Hephe 
pacnpoctpansioulaaca OT TpaHui, ouara. Ouenupan Ey c TOUHOCTbIO HO I 
pAKa, MOXKHO CuHTaTb OYar ciepoh pakvyca fo, EB 1,5—2 pa3a mpeBpillla 
lero MaKCHMaJIbHbIM JIMHeiHbIi pasMep / COmacTH pa3spylweHHA, BO3HUKHO! 


2 
~0.1 YT max I 
Hue KOTOpOH NpHBelo K 3eMJIeTPACeHHIO. IIpu 3TOM | en ’ ae 


= =r (o6bem ouara); 4 —MOLYJb CABHTa FOPHEIX NOPOA; tmax — MaKe 
MasIbHoe M3 TpeX TaBHbIX KaCaTeibHbIX HallpaKeHul, xXapakTepv3y!oul 
HanpaxKeHHOe COCTOAHHe yyacTKa 3eMHOH Kopbl (paccMaTpHBaemoro K 
OMHOPOLHO JecbopMupyeMoe Te.10), B KOTOPOM BOSHHKJIa OOlaCTb paspylleHuA 
V3 VMeIOULUXCA ONbITHDIX J@HHbIX O CBA3H Mexky Ey H pasMepaMH O¥art 
JOCTYMHBIX HemocpeACTBeHHOMY M3MepeHHto, CJIeqyeT, TO AIA pa3JIMUH 
CeliCMHYeCKHX 30H tmax OlM3KO 0 nNopagky K 1— 10 xT /cm®, T. e. 4TO Z 
weneli anHoro uccwieqoBanua Ey MOXHO CYHTATb MPOMOPIMOHaJIbHOH 
Torjla 3 OMbITHBIX JaHHbrx (1) 0 3aTyxaHHH celicMH4ecKHX KoOueOaHHl C P 
crosiuem caeayer E/ E,/* = const. Mogcrasnaa sro B (1), Halizem 


Ns (Ee) =—yY lg Ey 
NSE edd he 
re ‘Yo = 5/,=~ 0,67 —0,75, nockonbky ya20,4—0,45. Takum O66pae 
Yo <7. JImuua 2 na puc. | coorsercrsyer (3) pH cpesiHem Yo: 
MoxkHo N0Ka3aTb, YTO B PaMKaXx HCCJeLyemMolt mpobleMbl AonycTuMa CHO 
30BaHHaA BbILe MaKPOCKONMYeCKand XapaKTepHCTHKa COCTOAHHA CelcMOakt 
HOrO YYaCTKa 3CEMHOH KOPbI (CeHCMHYeCKOH 30HbI) C NOMOLMLbIO OMHOW BeHUI 


Tmax == 7, Te © — MAKCHMaJIbHaA U3 TvlaBHbIX CJBHTOBbIX CKOPOcTel Ot 
TOUHON (HeoOpaTuMol) LesbopMallHu 3OHbI; 7 — ycpeHeHHoe 3HaveHnHe adhd 
THBHOM BASKOCTH B YCJIOBHAX YCTAHOBMBIUeErOcA pexkHMa TeYCHHA FOPHBIX 
pol, COXKMBWerOcA B JaHHOM y4aCTKe KOPbI B Mepvo HaOmMIOAeHuu celic 
wecKOH @KTMBHOCTH. OjHako ocTaTouHasd jlecbopMallux, MakpocKonMuyeckH 
IIpePpbIBHaA, OCYLIeCTBJIAeCTCA B Pe3YJIbTaTe AKTOB CMelLeHHA OTHOCHTeN 
pyr Apyra coceqHuXx yacTeli Tela pas/IMYHBIX pasMepoB. OGpHIYHO STOT Mpo! 
H3yualoT, KOra B YKa3aHHbIX AKTaX YUACTBYIOT JJICMeHTaPHble CTPYKTYP 
“YaCTHUbI BelleCTBa, HO erO MOXHO HaOJOLaTb WH HeEBOOPyXeHHbIM Tw1a30 
MpOCTeHWHX YCJIOBHAX ONbITa, MOBeEA OcTAaTOUHy!O Aeopmaluio oOpasite 
CTaqHM OOpa3s0BaHHA TpeulHH CKOJIa, MpOpacTaloulHX CKBO3b Bech OOpaselk 
Tora u3MeHeHue ero cbopmbi Gyzer BO BCe SoubUeli Mepe IIpOHCXOJHTb 3a | 


* MexaHu3M o6pasopaHHA TWOCKOCTel pasqela MpH yCTaHoBeHHH 3aBHcuMOCTH (2), 
BHJMMOMy, He HrpaeT pou. Tak, OOJIOMKH yNOMAHYTOrO PaHee CKaJIbHOFO BBICTYNa ABIS 
YaCTAMM “MMaCTHH, OTAEMCHHBIX APyl OT APyra TpeuMHaMU CKoWa, a He OTPHIBa, KaK B sat 
TOPHbIX ONbITAX, B YCIOBHAX KOTOPbIX HCIIbITYeMbIe MaTePHaIbl HAXOAMIMCh B XPYMKOM Cot 
HHH. 

** Yoxe Ha pacctosuuH f= 1,5 / of WeHTpa STO OOmacTH HalIpsxKeHHOe COCTOAHHE C 
2KAloUleH CpeNbl IpakTHYeCKH He MeHsCTCA (STO BbITeKAeT H3 PacueTOB, HO ACHO H 43 HPHH 
Cen-Benana). [ostomy u MoxHo cuHTaTb Eo pH OlleHKe ee C TOUHOCTHIO JO TopsALKa BbITE 
melica C MoBepXHOCcTH cibepbI paduyca ro={1,5—2) /. 3ametuM, uTo TOMbKO TaKas OlleHKa | 
BOAAMLAA K yKasaHHOMy MpHOsWKeHHOMY BbIparkenmio Aviad Eo) HMeeT CMbICI, MOCKOAbKy HD 
ycpeqHeuHad 3aBucuMocth lg NV. ot lg E 8 uuTeppase u3MeHenua E na MHOro NopAyKos. Te 
Bbipaxkenue Eo 1A clyuan, Kora O61aCTh paspyWeHHA uMeeT (OpMy CHOUeHHOrO 90M 
Za, Nomyyeno B (*). Tlopagox xe Eo of dopMbl O6acTH paspylleHHA He 3aBHCHT, HUI 
MaKCHMaJIbHbIM Pasmep / Obl Mat MO CpaBHeHHIO C pasMepaMu yuacTKa, BHYTpH KOTOpor 
o6pa3oBalacb. 
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TOB CMeUeHHA (cpbiBa) uacTeli oOpasua, paseseHHEIx yKa3aHHbIMH TPelilH- 
MH. OTa CTaUA ABJIACTCA KOHI[OM OOBIMHOFO MaGOPaTOPHO"O OMbITa, NOCKOWIb- 
oOpasell paciiayaeTcA Ha YaCTH H H3yYeHHe ero NOBeELCHUA KaK MAKPOCKO- 
GeCKH CIVJIOWHOrO Tesla TepseT cMbICI. B npHpodHO %we COCTAHOBKe H3MeHe- 
e (opMbl celicMoakKTMBHOTO yyacTKa 3eMHOM KOpbI, KaK MakpocKonHYecKH 
jlorO,B npeoOaLaroulelt Jose MoxKeT OCYINeCTBJIATbCA HM€HHO 3a CUeT AKTOB 
BIBA K PaBHOBeCHOMY PaCIIOJO*KeHHIO TO OHOH, TO [pyro rpynapt 610KOB 
al KOTOPbIe YUACTOK Pa3sAeJAeTCA B XOJe PaSBHTHA MECTHbIX HapyLIeHHit CIVIOLI- 
CTH), MOCKOJIbKy OIOKM HaXOAATCA B YCJOBHAX BCeECTOPOHHETO CKATHA HU 
OfOJKAaOT OCTABATbCH B KOHTakTe [pyr c Apyrom. Ilo ocHoBHbIM mpH3HakaM 
olecc POPMUpOBaHHA HM CpbIBa TaKHX OICKOB, MO-BUJHMMOMY, aHavorMueH 
‘olleccy ApoONeHUA MaOOpaTOPHHIX OOpaslOB, H MOXKHO NpesNoNOKUTb, ATO 
yclipeqeseHHe OJIOKOB MO KpymHOCTH cooTBeTcTByerT (2). 
ByjlemM paccMaTpupaTb THNMYHIK Clyuali, Kora 3eMJeTPACeHHA BOSHUKAIOT 
BOHE KOHTAKTa JByX FeOJIOTHYeCKHX MACCHBOB, CJBHrarolluXCA OTHOCHTe/b- 
Apyr Apyra co ckopocrbio F. MakpocKonnyeckh (B paMKaX JLONMYCTHMBIX 3/eCb 
|MOJIM2KEHHH) MO2KHO OXapakTepH3OBaTb AePOPMUPOBAHHOe CCCTOAHHe 30HBI 


HoH BenuunHoK F/L =, rye L — wupnua 30HH OObema V= LS (S — 
jollalb ee CeYeHHA MIccKocTbIO cyBHra). Ilonaraem, uro HavOombuUIH OObeM 
|OKOB, oOpasylOWMXCA B JaHHOl 30He, paBeH no nopsyKy L°, T.e. To 60KK 
|IAIOTCH MA@CCHBHBIMH TeJlaMH (KaK H COJIOMKH Apobsmuxca cOpasnos). Tipu 
THCTHYECKOM PaCCMOTPeHHH Mpolecca ApoOJIeHHA B 30HE MOXKHO MBbICJICHHO 
{pasqemuTb ee Ha M = V/L? yuactkos Ky6uyeckoh cdbopmpr. AKT pasyzpo6- 
MA KaKOro-JIMOO W3 HHX Ha O0KH OCObema L*/10 — L*® conpoBoxaeTcs BbI- 
eHHeM 9HepruH nopsAyKa Vr" max/Mu. Tlocae storo paccmaTpHBaeMbili yua- 
DK OKA3bIBaeTCA MpakTHyeCKH B HeHarpy2XeHHOM COCTOAHHH (paBHoe BCce- 
poHHee cxKaTHe He Mrpaer pow B JaHHOM paccmoTpeHuH). HyxeH WINTeIb- 
;H MepHol NepepacnpeyeieHua Hanps2KeHHH B Mpesesax 30HbI JIA BO3Bpa- 
HHA yuacTKa K HallpAKeHHOMY COCTOAHHIO, OH3KOMY K CpeHeMy COcTOS- 
HO BCeli 30HbI, MAKPOCKONMYeCKH XapakKTePH3YeMOMY BeJMYMHOH tax. B mpe- 
maxX yKa3aHHOrO MepHoOa KOHCUHBIM AKT Mpolecca MPOOeHUA, T.e. CPbIB Ha- 
Dulee KPYMHbIX OJIOKOB, OyeT HacTynaTb yxKe IA J pyrux yyacTKOB oObema 
= L%. Ilycts T — cpequaa BeatMunMHa 3TOrO HepHoga. Torfa akTbI OCBO- 


2 
Tmax 


2: fs 2 V 
JIQCHHA MO BCeH Ce€HCMHYeCKOH 30HE KOJIMYeCTB 3HEPrHUu M u OyAyT 


IBAeJIeHbI B CpeJHeEM NpOMexKYTKaMH BpeMeHH T/M. B ycnosuax ycTaHOBUB- 
RHCA CKOPOCTH JeOpMalluH 30HbI 3amac ee ynpyrou SHeEpruu BCe BpeMA BO- 
IDHOBNAeTCA 3a CUeT PaOOTHI BHEWIHHX CHJI, NPHJIOMKeHHbIX K ee TPaHHUHbIM 
Be Pp XHOCTAM. 

|IIpu MakpockomMyecKoM pacCCMOTPeHHH STOT TIpOlecc MpOMCxXoOANT mMpak- 
KIeCKH HelpepbIBHO, Kak Mpolecc HeoOpaTUMOro HSMeHeHHA (OPMbI CIMJOMHOrO 


a TIPH MOCTOAHHDIX Tmax H & C PacceHHHeM B eCHHHUY BpeMeHy SHEprHiu 


2 2 
V Tmax if V Tmax e) 
= . OTY BeNHUHHY MOMKHO BbIPASHTb WU MHAaYe, KaK 

view | MT me y y eee 
IpvsBeflenue cHIbl P =tmaxS Ha cKopocTtb F=cLl, To faeT i = V tse: 


iupaBHuBad o6a BbIparkenua, nomyyuM T =tmax/Ye=4/', T. €. TO 
l|MakpocKonMuecKOM paccmoTpeHun T— 9To BpemA peakcallMn. YuTeM 
epb, UTO KOHeEYHOMY aKTy Jpo6seHua yyactKa oOpema V/ M = L? na On0Ku 
bema L?/10— L® npeqmecrayer tbopMupoOBaHve 30H pa3fesa Mex,y HUMH, 

mpouecc WpoOseHHA Ha OJOKH MeHbIeH KPyMHOCTH, B CBOIO ONepesb 
JIe@ICHHbIX 30HAMH J[poOueHvaA Ha ellle MeHbiMe OnoKu, u T. A. Unc 
(L?/10) = Nmin OMOKOB yuacTKa C OObeMaMU Le 10 Le, OueBH AHO, YLOB- 
Bopset ycnosvio 1<Nmin< 10. Orctona, corsacHo (2), HalifemM, uTO 


| 


min [ L ee 
laHHOM yuacTKe 3a Bpema T mpoucxogzuT B cpeyuem N (v;) = agit Nala em 


E.) * akTOB BO3HAKHOBeHUA O6slacTeli paspyluieHua o6pema v; — 10; € Bbl- 


Uo / 
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jlesleHHeM KosmuecTB 9HeprHy 0,1 UpTmax | 2 — Uptmax /Y. Shecb g = N(v)/N(e 
rne N (v) — unico HanOonee KPYHHbIX ON0KOB (c OOBEMOM UV TOTO 2Ke MOPATK 
uTO H U;) H3 TeX, AKTAMH CpbIBa KOTOPbIX ONpeeAeTCA BOSHUKHOBCHHE o6act 
pa3pylueHus, uMeroulux o6bem v,—10v, (g orBeyaeT TOMY 2Ke YCJIOBI 
1<q< 10, yro HU Nmin, T. €. Ninin/g = 1).OrHeceHHoe K eMHHIlaM BpeMe! 
W oObemMa cpefHee uNcNO OOJacTeli paspyWeHHA, T. €. MOBTOPACMOCTb 3eMJ 
TpxaceHHi Oyyer 
a: N (2) for aed L3 Vs 
PALES fraqul ie Es ; 
UTO MOXKHO BbIPasHTb HM pyrHM OOpasoM Yepe3 &, tmax, Ey uM E, HCMONbS 
paHee MpHBeeHHbIe COOTHOIMEeHHA. 
SapucumoctTb (4) HaxOJUTCA B OOILeEM COOTRETCTBHH C CeHCMOreoJIOrHyecKHl 
jaHHbIMH. PaccMoTpuM KOHKpeTHBIM npuMmep. Jas CypxoOckoli ceHcMuueCcK 


nosocst DapmeKoro pationa TatyxuKcKor CCP Besmmunna © CorsacHo reoyesuue 
KUM HaOJIOeHuAM OM3Ka 0 MopsyKy K 10°8 (rom) +. Nonaras, B CooTBeTcTB: 
¢ YHOMAHYTHIMH PaHee OMITHBIM @HHBIMH, tmax = 9 KP /cm? wu pw = 5-10° KT /en 


nomwyyHM T = tmax /pecy 10 ner. na paccmatpuBaemon nonocnr L = 10—20k 


2 


orkyza L3 = 103—10! x3, rT. e. HavOoubmee E, = 0,1 rh: Le 101°— 1025 
CorjacHo (4) MOBTOPAeMOCTb 3eMJIeTPACeHHH MpeeIbHOH SHEP, BO3MO2%KH 


B aHHou 30He, (Ny) min =~ 104—10°5 (km? rog) +. Ilo qaHHbIM Ha6 0 eH! 


IIE 
Ns sto 30Hpt mpH E, = 10°—10?° spr pasyo 10°%—10™ (100 xm? ro) 
Yuutpipad riyOuHy pacmpeyenenua rumoueHTpoB B Tapmckom pafoue (n 
paaka 10 xm), nonyuaym Ns—~103N,. Takum o6pa30mM, B aHHOM MIpHMe 
(KOTOpbIH He CHHWYeH) HaOJIOeHHOe H paccCUuTAaHHOe 3HAYeHHA MOBTOPAeMOC 
coBnafaroT (B MpesesiaX TOUHOCTH OMeHKH, HMerloWeH cMbIcJ). KoHeuHoO, B CH 


HEONpeMeJICHHOCTH HM YCJIOBHOCTH MapaMeTPOB Tmax H & FeomorMuyecKoro MpoLec 
MOJIYSeHHbI€ COOTHOLICHHA MPHrOHbl TObKO JIA TpyOblx conocTaBJeHy 
IlosTOoMy pe3yJIbTaTbl CpaBHeHHA C JlaHHbIMM HaOsIOAeHUH YKa3bIBalOT TOJIb 
Ha MpaBonoqoOuocTb B OOWLMX YepTaX MpelcTaBeHHH, MpHBOMAMWMX K ( 
Ilo-BHAMMOMY, 9TH MpecTaBJeHHA Malor H3BeECTHYIO OCHOBY JIA JlaIbHeHUI 
HCCJI€EOBaHHH 3aKOHOMePHOCTeH CeCMHUeCKOFO PeXKUMA, YTO MO3SBONHT esa 
Gonee JeTaIbHbIe H HajlexKHble BbIBOJIBI. 


Muctutyt dusuku Seman Iloetynuuio 


um. O. IO. LUmugta 8 VI 1959 
Akaylemun HayK CCCP 


UWHMTHMPOBAHHAS JIMTEPATYPA 
170. B. PusHuueuko, UH. JI. Hepcecos, COopHuk yok. 5 Accam6s 


-Ht 
MIT, 1959. # W. J. Keylis-Borok, Ann. di Geofis. (1959). *T. HW. Toye 
BH 4, Tp. Teopus. nyct. AH CCCP, Ne 31 (1955). 


4166 


| Jloxnayn Akagemuu nayrx CCCP 
| 1959. Tom 128, N: 6 


TEO@HSHKA 


fO. A. MBAHOB u B. M. KAMEHKOBH4Y 


PEJIbBE® AHA KAK OCHOBHOKM ®AKTOP, ®OPMUPYFOLINHN 
| HESOHAJIBHOCTb AHTAPKTHYECKOLFO WHPKYMIMOJIAPHOTO 
| TEGYEHHA 


(ITpedcmaeazexo axademuxom B. B. Illyaetixunoim 10 VI 1959) 


|, Pay pa6or (17%) nocBameH usyyeHuio AHTapKTHYeCKOrO WHPKYMMOJAPHOrO 
4eHHA B PpaMKaX 30HAaJIbHOH MojerH. CpoecOpa3Hbie ycJloBHd AHTapKTHKU 


Aan 


TSS 


750) 


Puc. 1. JimHamuyueckan KapTta AHTapKTHKH JIA MOBePpXHOCTH OKeaHa OT- 
HOCHTeNbHO MoBepxudocTu 3000 qu6. CrvIoWIHble IMHHH — W30JIMHHH AMHa- 
MHUeCKHX BBICOT, 3ATCHEHHBIC yuacTKH — ryOHHb! MeHbUe 3000 M 


JIOLUHOe BOZHOe KOJIbILO H 30HAJIbHOCTb CpeHero NOMA BeTpa B Npeeax 
Noro KOJIbIla), Ka3a10Cb Obl, YKa3bIBAaIOT Ha BOSMOXKHOCTh H WesecooOpasHOcTb 
Koro noy.xofa. EcrecTBeHHO, 4TO pebeq) [Ha MPH 9TOM BO BHUMAaHHe He IIpH- 
maetca. OHako (WIA NOJYYeHHA PeaJIbHbIX NOPAAKOB pacxofla, ypOBHA UT. II. 
30HAIbHOM MOJeIM MPHXOAWTCA MPMHUMaTb 3aBbIIeHHbIe KOsdPUUNeHTHI 
mena. Ilo-BHJMMOMYy, 9TO CBA3AHO C Hey4¥eTOM BAMAHUA pebeda Ha Ha AHT- 
KTHUeCKOe TedeHHe (4), H B 3TOM OCHCBHOH HeOcTaTOK 30HAJIbHbIX TeOpHH. 
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B pa6ore Crommevia (°) cleaH BaKHbI BbIBOJ, O CYIULeCTBEHHOH He30HaJll 
nocTtH AHTApKTHYeCKOrO ILMPKYMNONAPHOFO TeveHHA. HesonaJIbHocTb, m0 Cron 
Mey, POPMUpyeTCA MepHAMOHAI_DHBIMH CTeHKaMH (MaTepHKH, OCTPOBHbIe Ayr 
NOABOLHbI pembed B (°) He YUHTbIBaeTCA. 

O6parumcs K HHaMMYeCKOH KapTe AuTapKTHKH*, NOCTpoeHHOH JIA NOBep? 
HOCTH OKeaHa OTHOCHTebHO moBepxHocTH 3000 Au6 (puc. 1). Ha kapTe BUH 


CYUIeCTBEHHbI€ OTKJIOHCHHA OT 30HAJIbHOCTH B cbopMe H3rHOoB H30/IMHHH, KPyT 
AD BOPOTOB HT. J. Bpocaerca Brule 


-6 ay p Ine ae > 3a CBASb 9THX BO3MYyULeHHit 

KPYMHOMACLITAOHbIMH HeEpOBH 
ctamu jHa. Ha stor *akT yK 
3biBamH CBepapyn (°) u B. I 
Iroxmau (’) npH aHaviH3e BU 
AHUA pesbecda WHa Ha MOPCKI 
TeueHHA. 

Anawu3 JMHaMHYeCKOH Ka 
Thl H pe3YJbTaTbl YNOMAHYTb 
paOoT MpHBOAAT HaC K BbIBOL 
0 CYILECTBEHHOM BJIMAHHM ped 
ea Ha Ha AntTapKTHyeckt 
ILMpKYMMOJIApPHoe TeyeHHe. OT 
BbIBO OCHOBaH Ha IIPH3HaHI 
IIPOHHKHOBeHHA paccCMaTpHBa 
Moro TeveHHA TO Ha OKeaH 
OTHOCHTeJIbHO MaJIbI€  BepT: 
KaJIbHble TpaHeHTb! MJIOTHOC! 
B aHTapkTHYeCKHX BOax, J 
L000 CTATOUHO XOPOLIO OObACHAIOUL 
Puc. 2. Kpuppie pasnocteli quHamuyeckux rayOuH.  STOT (akT, NPHBOAAT K BepT 


AD — pa3HocTb ,HHaMMYeCKHX TIyOHH B QMHAaMHYe- yayEHoL CTpyKType CKOpoc: 


CKHX MHJIMMeTpax; L — paccToAHHe Mexyly CTaH- | 
WHAM B MHJIAX; @ — wHMpoTa; z — rmyOuHa. Kpuspie TeveHHA, Oomee OLHOPOAHO 


nocTpoeubt ya paiionos Autapktuxu: 1—59°44 S, YeM B Apyrux paloHax oKeaH 
19°45’ E; 2—45°22’ S, 19° 58’ E u mpuaKpaTopuanbHo- OTO XOpOWIO NOATBeEp*K]aer 
ro paiiona; 3 — 8°27’7 S, 17°39’ E KPHBbIMH pa3HOcTeli JMHaM 
yeCKHX TyOuH (puc. 2). 
Tlostomy, cuntaa, uro ANTapKTHYeCcKoe LupkyMnouApHoe TeyeHHe Me 
CPpaBHHTeIbHO OAHOPOAHY! CTPYKTYyPy MO rviyOuHe HU NpOHUKaeT JO CamMOro JH 
MbI HCMOJIbSYeM TPH MOCTPpOeHHM TeOpeTHYECKOH MOReH VCXOTHbIe ypPaBHeH! 
TeopHH Oxmana (°). EcTecrBeHHO, 4YTO MOJeb OkMaHa He JaeT NPaBMIbHO! 
npecTaBleHuA O BePTHKAaIbHOM CTpyKType TeyeHHi, NOCKONbKy oHa He y4 
TbIBAe€T MJIOTHOCTHOH HeOJHOPOHOCTH, OHAKO MbI CUHTAeM BO3MOXKHBbIM OObA 
HUTb C MOMOLLbIO STOM MOJeJIH OCHOBHbIe€ OCOOeCHHOCTH MHTerpasIbHOH WHpkyJ 
WMH AHTAapKTHYECKHX BOL. 
BsBoda YyHKUHIO NoOJHEIX noToKoB Y ypaBHeHHuamu 


H H 
: 1 ov : 1 Y 
S,=\ude=+ 5 So=\ = “ 
I gg GG te A8 vdz a@sin® On ’ 
0 0 
MO?KHO TlIOKa3aTb, UTO OHA YHOBJICTBOPACT YPpaBHeHHtoO 
ii yo or 4 0 (= cos 6 l. OF 0 /Zecos® 
2aH?a, 60 ajsin 6 OA i a) sin 8 dA 60 ( H )= 
ni ten Olin i. sin 0 
wy) Sino woo H . ( 


Silecb & — 30HaJIbHaA CKOPOCTb; VU — MepHAMOHaIbHaA CKOPOCTE} A — LONroT 
§—7/2+ 9; @—wUMpoTa MecTa, OTpHuaTeibHad B 10%KHOM Noy Wwapu 


* Kapta mo6e3Ho mpeyoctapiena aptopam B. IT. Helimayom. 
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HalpaBJICHO BEPpTHKaJIbHO BHH3; dy—cpewunl paquye 3emau; w — yraoBas. 
KOPOCTb BpalleHua Sem, paBHaa 7,29-10°5 cex™!; H —rayouna; =O) 


aero rye t, (0) — 30HambHad KOMMOHeHTa rosa BeTPpa, Py — CpeAHAA. 


notHocTh; «= V«cosd/ Az, Az — kospuuvenr BepTuKanbHoro oOMeHa. 
OTMeTHM, 4TO BBIBOL ypaBHeHHA a (byHKUMM NOMHBIX MOTOKOB YW Obi, 


mpeniowxen A. HM. ®enb3ex6aymom (8). [pu Bprpore ypapnennua (1) npHHu- 
aJlocb, 4TO TIyOHHbI HMeroT NopsnoK 1000 m. 


Puc. 3. Kapta u301MHHh dyHKunN sing/H (» — wupora, 
H — ray6uua) 


|B paccmaTpHBaeMoM HaMu cJlyyae ypaBHeHHe (1) o6maqaer uHTepecHor 
OcoOeHHOCThIO, OlarOapA KOTOPOH MOXKHO C MOCTATOUHON TOUHOCTbIO ompese- 
|MTb (bopMy v30.1HHHH dyHKuuu V’, He peuian camoro ypaBuenua. Jina sToro 
mepemuuieM ero B copme 


V oA, cos 0 
a? 


2w cos 8 4 fa) t, sin 0 
AW +|S||grad(=F">)|cose— 2( A ) =0, (2) 


rye © — yroul MeXKLY HalpaBsenvem nowHoro noTroKa S wu grad (2wcos9/H). 

OneHuM Tenepb NOPALKH OTAeJIbHBIX WIeHOB ypaBHeHHa (2). Ilyctb xapak- 
TePHbIH TOPH3OHTa/IbHEIH MacwiTaO L = 108 cm; cpeqHee 3HaueHHe rsyOuHbl 
H = 4000 m; nopsyox  papen 10% cm?/cex; t, ~ 1 cm?/cex?; A, ~ 10? cm?/cex. 
Torfa nepBbli MW TpeTHK 4IeHbI B ypaBHeHHu (2) OKa3bIBaOTCA ORHOFO NOpAAKa 
10°483—_107¥4 CGS; S~ 108CGS, |grad(2wcos9/H)|~ 10747’—10°. Suauur, 
cose ~ 10°1—10. Curegopatembuo, Hanpapnenua “ Omak K H30JIMHHAM. 
dyukunu 20 cos 4/H. 

Virak, dbopma JIMHHM ToKa (H30MHUH VY’) onpeqesmeTCA MyTeM NOcTpoeHHa 
vsoMHuK dyHKuHH sin ¢/H. CneqoBaTembHo, dopMa JIMHHM TOKa M0 cyulecTBy 
@opMupyeTcA COBMECTHBIM BJHAHHEM WIMPOTHOrO H3MeHeHHA NapamMetpa Ko- 
puouuca HM pembecba Ha. EcrecrBeHHo, 4To 3HayeHHH (pyHKuni ’ Ha HalieHHDIX. 
H3OJIMHHAX Mbl TAKHM MYTeM ONpeesHTb HE MOKeM, WIA STOO Halo peillaTb 
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-ypaBuenue (1) np 3aqaHHoM nove Betpa M rpaHuunoMm ycopun ‘Y = 0 u Q. 
‘3alaHHoM Ha rpaHHiax oOacTH (Q— pacxog). 

OrmeruM, 4TO HanpaBsleHuA MHMM, Ha KoTOppIxX sin ¢/H MOCTOAHHO, OTMe 
‘yaJINCb elle OKMaHOM (8) Kak HallpaBJleHHe JIMHHM OTCYTCTBHA BUXPA TOPH3OH- 
TaJIbHOH CKOPOCTH TvIyOHHHOrO TeyeHHA. OHakO B CBeTe H3JIOXKeCHHbIX OMe 
HOK O¥eBHAHO, YTO DKMaH MpeyBeJHUMBaA 3HaYeHHe MpHOHHOrO TpeHHA TIP 
-aHaJIH3e BJIMAHHA PasJIMUHbIX THNOB pelbeda Ha Ha TeyeHHe. 

Ilia cpaBHeHUA TeOpeTHYeCKNX BbIBOLOB C AMHaMMYeCKOH KapToH (puc. 1) 
‘Oba MOCTpoeHa KapTa M3OMHU dyHKuHH sin ¢/H, KoTOpad NpMBOAMTCA He 
puc. 3. Ja nowyyueHuA cpaBHHMOH KapTHHbI ObWIM HCMOJIb3OBaHbI JaHHbIe C 
ruiyOuHax JIMINb Ha PHApoMOrMyecKHX CTAHIMAX, KOTOPbIe JleriM B OCHOBY MO- 
“CTpOeHHA JHHAMHYeCKOH KapTHl. 

OcHOBHbIe YepTbl H30JIMHHH Ha OOe€HX KapTaxX XOPOWIO cormacyloTcA, Ha- 
nmpumep: U-oOpa3Hpie usrHObl M3OIMHHH Haq xpeOTamu (FOxkHO-AHTHIbCKHH 
-Xpe6eT), KPYFOBOPOTHI Hal, JIOKaJIbHbIMH NOAHATHAMH HM BakWHaMu (OCTpPOBa 
Kpose, Maxkyopyv), NoBOpoTpbl TeYeHHA (BEBO NPM NOBbILWAIOWLeEMCA THe HM Bipa- 
BO IPH MOHHKarollleMcA) B paloHe IOxHOo-TuxooKeaHcKkoro xpeOTa HW KOTJIO- 
BHHbI BesMuHcray3eHa. 

TlosyueHHble pe3yJIbTaTbl MOryT aTb PA BLIBOJOB O WHPKYJAUMH BOX B 
MaJIOHCCJIeQOBaHHbIX PaloHax AHTapKTHKH. 


UnctutyT okeaHooruu Toctynuao 
Axkayemuu HayK CCCP SV IEL959 


UMTHPOBAHHAA JIMTEPATYPA 


1K. Hidaka, M. Tstcehiy ay; J. Mar. Res, 12)Ne 21953)" 2s ke Tf ak ara 
‘Records Oceanogr. Works in Japan, 2, Ne 1 (1955). 8M. Miyazaki, J. Oceanogr. Soc. 
-Japan, 14, Ne 1 (1958). * W. Munk, E. Pal men, Tellus, 3 (1) (1951). © H. Stom- 
‘mel, Deap Sea Res., 4, 1957. © H. V. Sverdrup et al., The Oceans, 1942, p. 605. 
7B. B. WtoKkman, Tp. Muct. oxeanonor. AH CCCP, 3, 3 (1949). ®A. H. Peanb 
-3eHOayM. Tp. Mucr. oxeanonor. AH CCCP, 19, 67 (1956). 
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Mokuagm Akagemuu nayx CCCP 
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TEXHHYECKAA ®PH3HKA 


B. H. POXKAHCKHH 


- 


‘0 PA3SOBOM BbIJEJIEHHH MOBEPXHOCTHO-AKTHBHbIX 
MPHMECEM HA JE®EKTAX KPHCTAJIJIMYECKON 
CTPYKTYPbI METAJIJIOB 


(ITpedcmaeaeno axademuxom IT, A, Peduxdepom 19 VI 1959) 


[IpounocTb MeTaJWIOB, KaK MOHOKpucTaJoB (1,”), TaK H OOBIMHBIX NOMHKpH- 
ycTaIMuecKux (37°), 3HadMTeIbHO MajlaeT IPH MOKPbITHM HX TOHKHM CJIOeM pat- 
|11aBJIGHHOrO MOBeCPXHOCTHO-aKTMBHOrO MeTada. STO ABJICHHe ABJIACTCA 4Ya- 
‘CTHBIM CyIy¥aeM aJ\COPOMMOHHOFO MOHVWKEHHA MpPOUHOCTH, OTKPbITOFO WH MOApob- 
fHO uccsIeoBaHHoro B paOotax II. A. Pe6Ounjepa. 
OQhpekT afcopOWHOHHOrO MOHHKeHHA MPOUHOCTH OObIMHO CBA3bIBaeTCA C 
\YMCHbICHHeM MOBePXHOCTHOrO HaTAKeHHA Ha CBOOOAHOM NMOBepxXHOcTH, 3a- 
Dpoxsarontees B Tele IPH ero mWwiacTHyecKOM JedopMupoBaHH. TakHe 3apogpi- 
eBbI€ TPeUIHHbI YaCTO BOSHHKAIOT Ha OCHOBE CKOMIeCHHA AMCOKaWHH y pa3- 
WIMUHbIX TIpeNATCTBHH UX JBMKeHHIO. B Metasuiax, MMeIOULNX COBMaslaloulue 
|MJIOCKOCTH CKOJIbKCHHA HW CMaMHOCTH, STH TPeUlHHbI BOSHHKAIOT MpeHMyLlect- 
§BEHHO B MJIOCKOCTH CKOJIb>KeHHA (°). 
TlocrynseHve NMOBepXHOCTHO-aKTHBHBIX MOJI€KYJI B 30HY Pa3BUTHA TPellHHbI 
(OCYIIECTBIACTCA MYTEM MHFpallHH aTOMOB BAOb WHCMOKAaWMH W UX MOJIX ALep, 
4a TakxKe IlyTeM HanpaBJIeHHOH Audpy3 an 43 OObema Tesla (’, 8). 
HecmoTps Ha co3aHve MOBbILIeCHHOH KOHIeHTpalWH mpHMmeceH B JedexT- 
Holt o6/1acTH, MOTOK MOBePXHOCTHO-aKTMBHBIX ATOMOB B UCKaKeHHY!O OOVaCTb 
MOET He HCCAKHYTb Oviarowapa npecOaqaHuio BOcXOAAMeH AudppysHu, Ko- 
jropaa, Kak moKka3ai C. T. Kono6eesckui, MOwKeT Ppa3sBHBaTbCA B HalipaBJIeHHH 
YBeJIMYeHHA KOHWeEHTpaluH LuppyHAupyrourero aiemeuta (*). [Ip strom B nep- 
i IIpHOsIM2KeHHH MOMKHO CUHTATb, YTO AHCMOKAWMH, a TakxKe HEKOTOPble Apy- 
irMe ecbeKTbI MOTJIOWLalOT ATOMBI NPHMecH BHe 34BHCMMOCTH OT HX KOHMeHTpallun 
i afipa Hedexra. 
| Wcxoxa u3 mpeqnouoxkeHus, YTO NOTOK aTOMOB IIPHMecH K ANCOKalWWH He 
43aBHCHT OT BOSHHMKAaIOMerO PpawHeHTa KOHWeHTpaluH, Korrpen u Bun6Ou Aas 
‘iqucJIa ATOMOB fl BeAMHUMe OObema, AudpyHAUpyloulMx K WeHTPy KpaeBon HC- 
\iokalwH 3a Bpems ¢, Nomy4uHAH 3aBucuMocTb 1 —~ ft’ (1°). Ora 3aBHCHMOCTb 
\MPOBepANacb SKCIEPHMeHTaIbHO, MPHYeM OKasaJOCb, YTO B OTJeJIbHBIX cary- 
dyaax OHa cipaBeqiuBa Mp cKonmeHuH Jo 40 aromoB mpHMecu Ha | aTOMHbIi 
inpoMexyTOK AucoKaunn (1). 
B pe3yuJbTaTe OTHOCHTeIbHOH He3aBHCHMOCTH NOTOKa BOCXOs Aller 
lqudpy3uu OT BO3HMKalollero rpaMeHTa KOHIeHTpalul B palioHe AepekToB 
ico3aeTca MepecbillleHve, KOTOPOe MO?KeT BBbISBATb BbINaeHHe KPHCTAJIJIOB 
1460 *KUAKOrO Pasogoro oOpasoBanHs. Irot apPekT JI@KUT B OCHOBe MeTOsa 
\leKOpHpOBaHMA AMCAOKaMi pH HaO/OAeHHM MX B MpOspayHIX KpUCTad- 
tax i (teste): 

Hamu ucceloBasocb JIOKaJIbHOe BbIAeJICHHe MOBePXHOCTHO-aKTHBHBIX IIPH- 
mecelt pryTu (7), rammua (*), BHcmyra (7), ouloBa (*), pesKO CHMKaIONMX Mpou- 
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HOCTb IHHKa IIpH HaHeCeHHH UX B BAe TOHKOM XKUKOM MIeHKH Ha NOBEPXHOCTS 
Metaia. H. B. Jlexaprosa u aprop (!*) HeqaBHO Noka3aJIN, YTO TaKHe NOBepX- 
HOCTHO-aKTHBHbIe MPHMeCH BbI3bIBAaIOT CHJIbHOe BOSpacTaHHve peJlaKcallMH Ha- 
IpsKeHHA oO rpanumam sepen. IloceqHee onpekeeHHO ykasbiBaeT Ha H30H- 
paTeJIbHOe BbIJeeHHe MOCTOPOHHHX MOBepXHOCTHO-aKTHBHbIX ATOMOB Ha rpa- 
HuWaxX H Ha BOSHHKHOBeHHe «NO BHXKHOCTH» PpaHHI, 3epeH NPM BbIeeHHH Hai 
HHUX 3THX MmpHMecel. 

Muxpockonnueckte HaGJIIOJeHHA MOKa3asu, YTO B WHHKe C OOaBKOH pTy- 
Tu (~ 1%) mpoucxoguT BbimayeHve MpHMecH B Bue MaJIbiX (basOBbIxX OOpa3o- 
BaHHii pasMepom ~10~‘ cM, BbITAHHYTHIX BJOb MOcKocTeli Oasuca. BpinateHue 
(basbl HaOwOJaercA MpeMMyIlecTBeHHO Ha AUCIOKaWMAX, TpaHMax OJIOKOB Ht. 
rpaHullax 3epeH (puc. la). 

B wHHKe c 0OaBKOH Pasa MpH KOMHaTHOH TemMMepaType HaOulojaerca 
BbIMakeHve AMcnepcHou da3bl B BUJe Ww1aCTHHYAaTbIX KPHCTaJJIMKOB TeKCaroHaJb- 
How dbopmpr. Hora daz0Bble BbIAeJICHHA HMeCIOT HelpaBUJIbHy!O PopMy, HM He 
MCKJIIOUCHO, YTO NOCIeLHHe ABJIAIOTCA MOJIOCTAMH, 3allOJIHCHHbIMH 2KHIKUM 
MeTaJJIOM. OTH OOpasoBaHuA pasMepom ~107~3~107* cm BpmayatoT npeHmy- 
I€CTBEHHO Ha JecbeKTaxX HM OPHeHTHPOBaHbI B MIOCKOCTH Oa3Hca. 

B uHHke C HeOOJIbIIOH MpHMecbIO BHCMyTa AMCMepcHad (asa BbiMafaeT Tak- 
Ke B BUJe AHAJIOPMYHbIX MWaCTHHOK, He HMEIOIULHX, OJHAKO, MpaBHJIbHOM OrpaH- 
Kv. B WHHkKe C J0OaBKOH OJIOBa BpINaweHvHe HOBOK (a3sbl HAeT NPCHMyLecTBeEHHO: 
MO rpaHHllaM 3epeH B BHe KPaCHBbIX Pa3BeTBJICHHbIX JPeCBOBHHbIX OOpa30Ba- 
HuH (puc. le). Crelyer OTMeTHTb, 4TO AVIA NPHMeCH CBHHIa B WHHKe, He ABJIAIO- 
ujeHCA MOBepXHOCTHO-aKTHBHOH H He OKa3bIBalOWeH 3aMeTHOTO BJIMAHHA Ha ero 
mpouHoctb (1), HaMH He ObWIO OOHapyxKeHO (a30BbiX BbIeIeHHH Hai 
je@ekTax PewWieTKH. : 

V36upatebHoe BbIeIeHHe MOBePpXHOCTHO-aKTHBHbIX TIpMMeceli Ha Jeek- 
Tax HaOJlO4aJIocb HAMM TakxKe Ha HEKOTOPbIX APyrHX MeTawax, TaK YTO MOX- 
HO JYMaTb, 4TO 3TO ABJIGHHE HMeeT 3HAYHTEJIbHY!O OOLIHOCTH. 

Cryuah MIpHMecH pTyTH B OIOBe MOKa OCTaeTCAH HECKOJIbKO HeACHbIM. PTyTs. 
NOHWKAaeT MPOUHOCTb OvIOBa (?), OMHAKO H3OHPaTesbHOe BbIeTeHHe MPUMECH B. 
3TOM CJlydae MO CpaBHeHHW C HCCJIeOBaHHbIMH NOBeEPXHOCTHO-aKTHBHbIMH MIpH- 
MeCAMH B WHHKe HeT 3HaYHTeJIbHO MeHee d(pPeKTHBHO. 

Ilpu ckonweHHH BOKPyr AMCIOKalMH PaCTBOPeHHbIX B MeTaJJIe MmpuMecelt 
MpOHCXOAHT paccacbiBaHHve OMKHeErO NOMA HanpsKeHUH. OfHako pH obpa- 
30BaHHH ¥3 NepecbiliieHHoro TBepAoro pacTBopa da3so0Boro BbIAeeHHA 3a CueT 
H3Me€HCHHA BHYTPeHHeH SHEP OKe3bIBAae€TCA BOSMCKHbIM Kak OOpasoBaHHe 
MexLypasHOH rpaHHlbl, TaK H BOSHHKHOBeEHHE HOBOFO NOJA HanpAKeHHH BO- 
KPyl BbIJeeHHA. OTO MOJe MOKeT OrPaHHYHBaTb pa3sMepb cdasoBoro obpaso- 
BpaHua. Tipu MasioMm MexkycbasHOM MOBePXHOCTHOM HaTAXKCHHH BePOATHOCTS 
BbINaeHHA HOBOM (23bl YBeJIMYHBAaeTCA, YeM, MO-BHAMMOMY, H CObACHAeETCA 
HaOsi0MaollaAcA KOPpPeAWUMA Mexy NOBeEPXHOCCTHOM AKTHBHOCTbIO MpHMech 
H ee CNOCOOHOCTHIO K BbINaeHHIO W3 TBeporo pacTBopa. BpinayeHuto mpuMecH 
cnoco6cTByeT TakxKe TO OOCTOATeIbCTBO, YTO MOBePXHOCTHO-aKTHBHbIe MeTAaJ- 
Jbl, KAK TIpaBHJIO, HMEIOT BECbMa MaJIy!0 B3aHMHyto pacTBopumcctp (15). Buraro- 
Wapx STOMY MepecbilileHve MPHMeCH OKOJIO ANCTIOKAaluu BC3HUKaeT JOBOWIbHC 
JlerKo. 

O coctaBe HM CTpykType HOBO (be3bl Ha OCHOBaHHM HMEeIOWMXCA JlaHHbIXx 
NOKa HeJIE3A CelaTb ONpekeeHHOrO yTBepxeHHuA. 

Ha6.rofaemoe u30upaTebHOe BbIaleHHe MOBepXHOCTHO-aKTHBHBIX MeTaJ- 
mMUeCKUX MpHMecelt Ha WeekTax KPHCTAaWIMYeCKOM CTPyYKTYPbI MOKET cnoco6- 
CTBOBaTb CO3JaHHIO BbICOKOrO COJepxKaHHA MOBeEPXHOCTHO-aKTHBHbIX ATOMOE 
B MeCTaX KOHIeHTPallHH HampsAxKeHMH, YTO OOeCHeYMEAeT NOHWKEeHHE NOBEpPX- 
HOCTHOFO HaTAKeHHA Ha CBOOOAHOH NOBePXHOCCTH, 3apoxaiomlelicaA B Mpoltec- 
ce MlacTHYeckoro JecOpMHpoBaHHA; C APyroH CTOpOHbI, BbIMaeHHe HOBOLi da: 
3bI B Ae*eKTHbIX MeCTaX CTPYKTYPbI, BC3MO%KHO, CC3JaeT Take MECTHBIC Mepe- 
HallpAKeHHA, KOTOPbIe OKaSbIBaIOT BJIMAHMe Ha JesOPMalMOHHBIe CBOLCTRBE 
MeTaJJa. 


ie, 


K cmamee B. H. Poscauckoeo, cmp. 1171 


Puc. 1. M36upatenbuoe BblqeneHve MOBEPXHOCTHO-aKTHBHbIX IIpHMeceH Ha eekTax KpH- 
cTaIMMYeCKOH CTpyKTyPbl IMHKa: A—puMecb pTyTH B WHHKe, 600, 6—npuMecb rasHA B 
unHKe, 2000; 6—mpuMmecb BucMyTa B unMHKe, 600%; e—npumMecb osoBa B uHHKe, 600X 


K cmamee B. B. Baacoea, Y. T. Tucmaroea, IO. H. Cosunxa 
u B. C. Bepxyxosa, cmp. 1254 


Puc. 2. JnekKTpOHHOMHKpocKomMyecKHe CHHMKH. A — Tpened, 

TlapnopKa, 11500X; 56, B —guatomute: 5b — Uenypaen- 

ka, 411500X, 8—Ceunrnnent, 6300X; J — ranuuctan 
cbpakuua onoku, B. Jlomyxosxa, 11500X 


LAH, rT. 128, Ne 6 


ABTOp MpHHOcHT Tiry6oKyto OslarogapHocrs IT. A. Pe6unepy u B. JI. Un- 
eHOOMy 3a KPHTHYeCKHe 3aMe4yaHHsA ph OOcyKeHHU HacToOse padorHl. 


ITpumewanue npu Koppekmype. B uemapHo onmyOsMKOBaHHbIX CTaTbAX 
JO. B. Yopronosa, H. B. Mepyosa, E. JI. Uyxuna u TI. A. PeOuugepa (38) 
IIPHBOAATCA JaHHble O MOBEPXHOCTHOH aKTHBHOCTH raJWJIMA Ha KaJMHMH UM OVO- 
Be. I]popeqeHHad HaMH MpoBepKa MoKa3sasa, YTO MaJIble MpuMecu Laswiua B 
KaMHH HW OJOBe Take OOHAPyKUBAIOT TEHCHUMIO K Ca3s0BOMYy BbIeJICHHIO 
Ha JecekTax KpuCTaJMyecKOH CTpyKTypb!l, B OCOOeHHOCTH Ha rpaHuiax 
sepeH Hu OuoKoB. B on0Be STO MPHBOAMT K NOJHOMY pacueHeHHIO G6JI0KOB 
MO38a4HKH OTHOCHTeJIbHO [pyr Apyra. 


Kahempa komo“qHuol xuMuH . Tlocrynuao 
Mockopekoro rocyJapcTBeHHOro yHuBepcuTeta 17 VI 1959 
um. M. B. JlomoHocopa 


ITUATHMPOBAHHASA JIMTEPATYPA 


Yl. A. PeOuugep, B.U. Jiuxtman, JI. A. Kouanosa, JAH, 111, 1287 
O56) Be PromcanGicnu  H. Bo ikepimvowe jee llitvec nine lileeAbie= 
Pome pAHY 1£6)-°769 (1957). $C. T.. Ku mKkus, 3B. B. HukonenxKo, 
Cc. T. Patuep, IJpounoctb metavIoB B KOHTaKTe C paCNaBseHHbIMa mpHnosamu, 1954. 
49.M. Wlotak, Xpynkue pa3pylleHHA CTaIH MW CTaIbHbIX JeTaneH, 1955. °C. T. Ku m- 
forme ea. Hunk On em KO, LAH MMOs LOLS e(956)ee 2 Be rie Phos asic rere 
JAH, 123, 648 (1958). * B. H. Poxauckuh, Yen. cu3. nayK, 65, 387 (1958). 
Bo Aviuxt wan, Es. hy kwn, Yer. mus. uayx, 66, 213 (1958). 9 C. 1. Ko- 
Pooee nck uh, KOTO,..13, 200. (1943). * AH. Cottrell, B.A. Bil py, 
Proc. Phys. Soc., 62A, 49 (1949). 44 A. X. Kottpeua, C6opx. Crpyxtypa metamos u 
mezolctBa, 1957, crp. 134. 4S. Amelinickx, W. Vorst, R. G@evers, W. De 
keyser, Phil. Mag., 46, 450 (1955). ™S. Amelinekx, Phil. Mag., 1, 269 (1956). 
44H.B. Texaptosa, B. H. Poxauckuh, JAH, 126, 206(1959). 1° H.B.Iep- 
mos, Il. A. Pe6ungep, JAH, 123, 1068 (1958). ** 10. B. Topwuoes. H. B.Ilep- 
aes, E. J. Wlyxwu, Il. A. Pe6uunep, WAH, 127, Ne 4 (1959); 128, Ne 2 (1959). 
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Jlokxnxann AkagemMun nayr CCCP 
1959. Tom 128, M6 


XHMHA 


Unen-koppecnonzent AH CCCP A. H. BALIKMPOB u WIMMAH TIAJI 


OKHCJIEHHE OJIE®HHOB B KKUAKON PA3ZE 
B MIPHCYTCTBUH BOPHOM KUCJIOTHI 


UcceqoBaHuad B OOMaCTH ARULKOPasHOrO OKHCEHUA yIIeBOLOposoB, mpo- 
JIeHHbIe B HalieH NaOopaTopuu, noKa3asmu (},"), TO Ha HavambHOH cTaquu 
KMCJICHHA NapaHHOBbIX yIrvIeBOROPOLOB HOPMaJbHOrTO CTpOeHHA — Ha CTa-- 
UH, MpPHBO,AuWleH K OOpa30BaHHio CNMPTOB,— He NMpoOMcxo_UT MecTpykuHu 
OJIeKYJIbI HCXOMHOrO yrueBosopoya. B pe3yibTaTe OKHMCJICHHA, B MpHHATHIX 
aM YCJIOBHAX, B NPHCYTCTBHH OOpHOH KUCJIOTHI OOpasylOTCA MpeHMyLlecTBeH- 
O BTOPHUYEBI2 CNHPTHI, MpeCTaBJAIOUIHe CMeCb BCeX BO3MO2%KHbIX U3OMeEPOB. 
TeM Ke YHCJIOM YIIepOLHbIX ATOMOB B MOJIeKYJIe, UTO H HCXOJHbIM yrseBolo- 
of. Yka3aHHbIe H3OMepbI CNHPTOB OOpa3yiOTCA B PaBHbIX MOJIAPHbIX KOJIMYe- 
"BaX. OTO WaeT OCHOBaHHe NOJaraTb, YTO peaKWMOHHAA CNOCOOHOCTb MO OT- 
OWICHHIO K KHCJIOPOAy BTOPHYHbIX YIVJIePpOAHbIX ATOMOB MOJICKYJIbI BbICHIMX 
apadVHOBbIX yrvieBOAOPOAOB HOPMaJIbHOrO CTPOeCHHA MPAKTHYECKH OMHAKOBA. 
3 MpOMykKTaX OKHCJIGHHA HOPMAJIbHbIX NapacHHOBbIX YIrseBOLOPONOB OTCYT- 
TBYIOT N€PBHUHbIe CNHPTHI C TEM Ke YACJIOM YIViepOAHbIX ATOMOB B MOJIeKYUJe,. 
TO H B HCXOAHOM yrvieBosopoge. Dro, nO-BHAUMOMy, OODACHAeTCA Sombie. 
pouHoctTbio C — H cBa3x B MeTHJIbHOH rpymne No CpaBHeHHWo C MeTHJICHOBBIMH. 

Jia MOHHMaHUA MeXaHH3Ma OKHCJeHHA YIJIeBOJOpOAOB HW BJIUAHHA CTpoe- 
MA MOJIeKYJbI YrIeBOLOPOLOB Ha XapaKTep HX OKUCJIMTeIbHBIX NpeBpalllenHt, 
IHaUHTeJIDHbIN HHTepec MpescTaBAeT H3y4ueHHe Mpollecca OKMCJIeHHA B XKUI- 
ou dbase Oule*PHHOBbIX yrvieBozopozos. B cBA3M C STHM MbI MOABeprsun OKKC-- 
\eHHIO, B IIPHCYTCTBHH OOPHOH KHCJIOTHI, X-Zoeleu-1, KOTOPHIH Obl CHHTe3H-- 
opaH no puupapy 4 ume T. Kun. 212—213° (752 mm); d20,7583; ni? 1,4301 
| wogHoe uncso 149,1. 

_ OxucuieHve NpOBOAMIOCb IPH HOPMaJIbHOM JaBJIeCHHH a30THO-KUCIOpOAHOH 
MecbIO, COJlepxKauleH oKoI0 4% O,, H ylebHOM pacxoOJe OKHCJIAlOMero Ta3ai 
ikon0 800 «/Kr. KouuuecTBo QoOaBsAeMoH OOpHOH KUCMOTHI COCTAaB/AO S— 
\° OT HCxOfHOrO yrueBowopona. Temnepatypa peakunu 165—175°, mpojou- 

WTeIbHOCTb 2-3 uac. OKkuCJIeHHe OCYIeCTBIAIOCb B anlapaType, omucaH- 
oH Hamu pauee (?). 

CoctaB MOJYYeEHHbIX OKCHJaTOB, B 3aBHCHMOCTH OT BPeMeHH OKHCJIeCHHA,. 
)puBeyeH B Tad. 1. 

Ta6nuna 1 
X apakTepucTuka OKCH]! aTOB 


UL et ee 


Ananu3 oKcHfaTa, Wucma Pacnpeflenenne MPOAYKTOB B 
Tpespame- OKCHAaTe, MOI. % 
ema, 
HH. 3 i 
KUC- adup- Kap OOs es / Kuc- | CO-coequ- 


woxqHoe 


HUJIb- 
Hoe 


SOTHO HOe HeHHA CNUPTHI 


IlpupeyenHpe JaHHble MOKa3bIBalOT, YTO OCHOBHBIM NPOAyYKTOM TIpeBpi 
WLeHHSA A-olewena-1 ABIMIOTCH CHMpPTHI, COcTaBAAIOULHe OKONO 75 Mom.%, Uf 
riyOuHe OKUCIeHUA OKONO 27%. 

TlonyueHHpli oKcHaT JWI pasvioxKeHHA OOPHOKUCIbIX SPUPOB Obi o6pa6 
TaH Bofoli np 95°. CnoxKHbIe sup, MpHcyTCTByloljMe B HeOOMbINMX KOMI 
‘yeCTBaX, ObIJIM OMbIJIeHbI CIMpPTOBbIM pacTBopoM KOH. Jlia orqeneHua KUCII 
poscofepxaulux coeqMHeHHH OT HempopearMpoBaBllero yrvieBosoposa NpPHM 
HAJICA MeTO XpoMaTorpadHu Ha cuuKarese MapKu ACK. B kauecTBe BbiTe 
HAIOULHX XKHLKOCTeH HCMOMb3OBaICA MeTpOeHHbI aspup u MetaHou. Tlonyyel 
HbIlt 9THM IYTeM yreBoopol, mocse NWeperOHKM BHOBb NOJBepraJicA OKUCI 
Hu10. BpleseHHble CMMPTbI B KOMYecTBe 41 Fr ObIIM OUMULEHbI OT KeETOHOB YepE 
OOPHOKHCJIbIe SAPHpbI, MOCJe Yero MeperHaHbl B BakyyMe. OHM MMeH Hap 
KCHJIbHOe uncsI0 330 u fogHoe uNcnO 33,2. Ip pasroHKe Ha pekKTHPUuKAaLAO! 
HOM KOJIOHKe, B BAKYYMe IPH OCTaATOUHOM JaBJiIeHHH | MM PT. CT. ObWIM BbITer 
Hbl TPH OCHOBHBIe (ppakUHU cnupToB c T.KHN. 64,5 — 66°, 82 — 88° u 125 — 135 
Tlepspe 2Be paklluu — 2%KuAKMe, TpeTbA — KpHcTaJMuecKoe BellecTBO. Xi 
pakTepHCTHKa 9TUX pak npuBesena B Taos. 2. 

Ta6auna 2 


XapakTepucTuka YTHApOKCHAOCCOLepxRallMx, COCAMHEHHH, NOwyYeHHbIX OKHCJIeHHeM 
H-oyenuena-1 


@usuyeckue KOHCTAHTHI JlutepaTypHple HW pacucTHble JaHHble 
ot = 
= ; coflep2Ka- i a? 
zi 3 Hs Hue 2 ie RSs 
Sy T-pa Ku. MpHu no ote sil led HaHMeHOBAHHe S 5 Bey n20 
@ | 1 Mm pr. cr., D yim Se, coeAuHeHHa SE 18.6 xo D 
aeohen! Fel Eo |dexlaex Bo fae | 32 
G Solos |czalcza =O os OF 0) 
a Kolm r l/h atiaan [ae--) So xo 
{ 64,5—66,0 | 41,4338] 387] 1,5] 92 8 | x-HonaHon-1 388,5 | 0 | 65,2 (4) |1,43347 ( 
2 82,0—88,0 1,4493 | 304) 135 4 99* | vw-fofenenon 204 37,6 _— = 
3 125 ,0—135,0 — 526) 11,2 — | fopmeKkaufuon-t,2 | 556 0 _— = 


* AnamM3sHpyeMblit NpOoAyKT Obl NpeABAapHTeIbHO MporHApHpoBaH KatTasM3aTopom F 
Hed. Onpefenenve copepxKaHHA MepBHYHEIX H BTOPMUHbIX CIMPTOB MpOHSBOAMIOCL pasp 
O0TaHHBIM HAMM MeTOJOM, ONyOHKOBaHHbIM pauee (°). 


Ha ocHOBaHHH JaHHbIX, MPHMBeAeHHbIX B TAO. 2, MOXHO ObWIO BbICKAa3a’ 
mpeqnouoxwenHe, YTO NepBaw *pakuua, cocTaBsaiomad 38% OT CyMMBI rHyp 
KCHJICOJepKalluX COCTMHEHHU, MpeAcTaBJIAeT COOOM H-HOHHMOBHIM cnupT. Jy 
WOKasaTebcTa ZTOTO BBIBOLa Obl NOyyeH deHwypetaH c T. mu. 61—6 
(BBIuHCuIeHO 62°) (°), aHamH3 KOTOpOoro TpHBONM: 

Hatimeno %: C 72,82; H 9,58; N 5,26 
-Brruucneno %: C 72,96; H 9,57; N 5,32 


IIpo6a cmewieHHA NOly4yeHHoro beHU Jy peraha c (beHHJy peTaHOM H-HOHAaHOJ 
jempeccHuw He flava. 

Bropax (paklua XapakTepu3yerca, Hapayy C BbICOKMM THAPOKCHJIbHB 
YHCJIOM, HaJIMYHeM BbICOKOrO HOLHOTO uncIa. PesybTaThI aHau3a STOH pa 
ILHH MO3BOJIAIOT YTBePKAaTb, YTO OHA COCTOHT MPeHMYIIECTBeEHHO V3 BTOPH 
HbIX HeMpeJeJIbHBIX CNMPTOB Ci2zHesOH. Jia onpeqeneHua momomKeHHA rHAp 
KCHJIbHOM TpylMbl B STHX CNHPTaX Obl] UCNOIb3OBaH ONMCAaHHbIM HAaMH MeTC 
OKHCJI€HHA CIHPTOB JBYXPOMOBOKHCJIbIM KaJIHeM B cpejle pa30aBseHHC 
HeSO, c mocweqyiouluM BbIeeHHeM M UJeHTHpuKalMet OOpasyromuxcs Nf 
3TOM KucsoT (*). Mccreqyempie cnupTEt ObiuiM MpeqBapuTebHO MOLBeprHy7 
CeJICKTHBHOMY TH] PHpoOBaHWIO Hal KaTaiM3aTopom PeHea npu Temnepary] 
180° u faBaeHuu 30 aTM. B cpewe v-renTaHa. 

B pesybTate MpousBeqeHHOrO MCcCeLOBaHHA OBI BbIeIeH HM UeHTUd 
IMpOBaH PA, KWCJIOT, pacipeseseHHe KOTOPHIX MpHBeeHO B Tabu. 3. 

IIpupeyeHHbie SKCHepHMeHTaJIbHble ZaHHbIe MOKaSbIBalOT, UTO HCCVIeyeME 
CHHPTbI 3TOH PpakUMH MWpelcTaBJAIOT COOOM CMeCb H3OMePOB BTOPHUHBIX 
NpeAeJbHbIX CNMPTOB, B KOTOPHIX OKOJIO 60 Mou. % NpHXOANTCA Ha NoseWeHOI- 
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eTaIbubie 40 Mow. % MpuXOAATcA Ha Apyrve BOSMOXKHbIe H3OMEPbI BTOPHYHBIX 
elpeevIbHBIX CMHPTOB CizH23sOH. 

IlonyyenHasd Mp pa3srouke CMUPTOB TpeTbA *PpakIMA NpescraBAsaa coool 
pucTasiuueckoe BemecTBo. Ilocne nepeKpHcTatiMsayHu 43 merpomeHoro 
pupa Obwin MosyyeHb OelOCHeExKHbIe KPHCTabI Cc T. MI. 57,5—58,0° (ute- 
aTypHbIe WaHHbie 56—58° (*)). TuqpoKcuabHoe ynco 555 (BpruucieHo 556). 


Hatigeno %: C 71,21; H 13,0 
H-JLonekanquos-1,2. Brruucneno %: C 71,23; H 12,95 


IIpuBeqeHHpre aHHble, a Take Ka¥eCTBEHHAad peakUMA Ha TIMKOJIM co 
MEXKHBIMM PHAPOKCHJIbHbIMM rpynnamu (*) Walor OCHOBaHHe yTBepxaTb, YTO 
PIeJICHHOe BeLeCTBO TpedcraBAer co- 
OH A-ofleKaHou-1,2. Takum o6pa30m, B 
pomecce *KUAKOasHoro OKHCJICEHHA H-]LO- Pacnpewenenue KHCJOT 
syeHa-] B MpHcyTCTBHH GOpHOH KuCJOTHI 


Ta6auna 3 


Spasyerca (c BbIxXoOM oKoo 70%) Tpu 

SHOBHEIX TIPOLYKTa: MepBHYHBIi H-HOHU- ee net Ze 

OBbIM CIMPT, CMeCb H3O0MePpOB BTOPHUHbIX 

JEUeCHOJIOB HW A-oOsekaHAHou-1,2 — B 

QAPHOM cooTHomeHHH 2,2: 1 : 0,6. ia aie pie sn 
B WonowHeHve K MpoOBeeHHOH pa6oTe  9xantosaa Ce. 8.9 

AMM ObIJI OKHCJIEH B TeX Ke yculoBuaAx Kampusosasa CgHi O02 10,0 

-RofleleH-2, KOTOPbIH ObWwI CHHTe3HpOBaH el al la ae a 

> [puubsapy u uMea Temnepatypy KHuneHEA So hiceanis CubisO “8 


PH OCTaTOUHOM jlaBJIeHHH 3 MM PT. CT. 
j—87°; a> 0,7601; n# 1,4308 4 HodHoe uucio 151. B stom uccreqoBaHun MBI 


"PaHHUHWJIMCb BbIeJIeHHeM H3 OKCHaTa OKTHIOBOrO cnupTa. BpieteHHpiii 
-OKTHJIOBbIN CHMPT Obl] HAeCHTHPHUMPOBaAH M0 (dbeHuJypeTaHy. XapaKtTepuc- 
ika H-OKTHJIOBOrO CHMpTa HW ero deHHNypeTaHa npuBeseHa B TaGm. 4. 


Ta6auna 4 


Cnupt @euunyperau 
aNe@MeHTapHbIM cocTaB, % 
T-pa KHM. mp rupo- 20 
1 MM pf. cT., | KCHJIbHOe Nh T-pa 
XG, WHCJIO nS iG | H | N 
alijeHo 54 ,0—56 ,5 | 428 1, 4300 13-14 | 72,24 | 9524 | 5,09 
MT. M pacueT. Januble} 54,0 (4) 430 1, 4292(°) 74 eo) S5ai0) || Di O2 


Takum 06pa30M, M3 MpHBeeHHbIX SKCIePHMeHTAJIbHbIX AHHbIX BHAHO, YTO 
aIMuve JBOMHOM CBA3H B MOJIeKyJle yrvleBoqoOposa CyUeCTBeEHHO CKa3biIBaeTCA 
A HallpaBJIeHHM €e OKHCJIMTeJIbHbIX NpeBpalleHHi. Ec B mpollecce OKUCJe- 
UA H-MapapMHOBbIX yIvieBOLOpOoB OOpasyloTcA BTOPHUYHbIe CNMPTbI C TeM Ke 
ACIOM YIJIEPOJHbIX ATOMOB B MOJIeKYJe, YTO WH Y HCXOMHBIX yreBOLOpOAos, 
) OCHOBHBIM HampaBJICHHeM OKHCJIMTeJIbHbIX TpeBpallleHHH OJIeHHOB B TeX 
€ yCJIOBHAX ABJIAeTCA PeakUHA, UPMBOAAWAA K OOPa3OBaHHIO NepBHUHBIX 
IMPTOB C MeHbINHM UYHCJIOM YIJIepOAHbIX ATOMOB B MOJIeKyJie, IPHYeM Pa3spbIB 
—C cBa3H mpoucxoquT Mexkyy a u B yraepoOXHBIMH aTOMaMH 110 OTHOLICHHIO 
JIBOHHOH CBA3H. 

Hapsayy c ocHOBHOH peaklMel OOpasoBaHHA NePpBUYHbIX CIMPTOB MpH OKHC- 
SHUM OJIePHHOB B MeHbUIelH CTeMeHH MpoOTeKaeT peakUMA, NPMBOAMMAA K OO- 
430BaHHIO BIOPHUHbIX HeMPeeJIbHbIX CMHPTOB C TeM Xe YHCJIOM yrvlepOAHbIxX 
‘OMOB B MOJIeKyJIe, UTO HM B HCXOMHbIX OJle:HHAaX, C COXpaHeHHeM ABOHHOM 
3H. OTH CHUPTHI MpeAcTaBAOT coOOOH CMeCb H3OMePOB, B KOTOPOH OKOJO 
) mom.% MpHxouTCA Ha CNMPT, y KOTOpOrO FHApOKCHIbHad Tpynna Haxo- 
ITCA B G-MOJIOMKCHHH MO OTHOMeHHIO K JBOHHOM CBA3H MCXOJHOro OvIepuHa. 
PH OKUCJIeCHHH Oe:HHOB MOJy4aeTCA TaKKe PIMKOJIb, C TEM %e YHCJIOM yrie- 
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POJHbIX ATOMOB B MOJIeKyJIe, YTO HM HCXOAHbI ONePUH, y KOTOPOrO PHAPOKCHIE 
Hble TpynMbl HaXOMATCH y CMe@XKHbIX YIJiepOAHbIX ATOMOB NO MeCTY J{BOHHO! 
CBA3H oOvJle:iHa. 

Takum o6pa30Mm, Hasivune ABOHHOM CBA3M B MOJIeKyJIe YrIeBOAOpoAa OKa3bi 
BaeT CYIeCTBeHHOe BIMAHHe Ha mpouHocTh C—C cBx3H MosekyJIbI OsepuHe 
Haxojsuelica Mexkay a HB aTOMaMH MOJIeKYJIbI (10 OTHOLMeEHHIO K JBOHHOH CBA 
3H), BCeCTBHe YeO MPONCXOAHT paspbIB STO CBASH C OOPasOBaHHeM MepBUe 
HbIX CHHMPTOB C Me€HbUIHMM YHCJIOM yIrvlepOLHBIX ATOMOB B MOJIekyJle. BJIMaAHH 
JIBOMHO CBA8H CKa3bIBaeTCA TakK2%Ke HW Ha MpouHocTh C—H cps3seli BTOPH4HbL. 
yrulepowHpix atomos. Ilosromy HanOoubuly¥0 peaKUMOHHY!O CMOCcOOHOCTb mpc 
ABJIACT BTOPHUHHI yrepOLHbI aTOM, HAXOJAULMUCA B 4-NOOXKeHHH K TBOHHO 
CBA3H. 

IIpucytcrBue B MpOyKTax peaKIHH TIMKOJIA JaeT OCHOBaHHe MOJararTt 
YTO OKHCJeHHe Ose:HHOB B HEKOTOPOHM CTeMeHH MOKeT MpOTeKaTb C yyuacTHe: 
WBolHoH cBaA3H — aHasloruuHo peakuuH IIpuexaesa. Bce BbIlleH3/I0%KeHHO 
MOKa3bIBaeT, YTO CTPOCHHE MOJIEKYJIbI YIJIEBOROPOJOB OKa3bIBaeT PelllarouleE 
BIMAHHe Ha HallpaBJIeHHe OKHCJHTeCIbHBIX MpeBpalleHHH YIIeBOAOPOAHOH MC 
JI@KYJIbI H, Kak CJIeEACTBHe STOFO, Ha COCTaB OOPasyIOWUXCA PH OKMCeEHHU KU 
JOpojcofepKallux coeHHeHHH. 


UnctutyT HedbTexuMuyeckoro CHHTe3a Tloctynuso 
Akayemuu Hayk CCCP 26 VI 1959 


MockosckHit HHCTHTYT TOHKOH XHMMYeCKOH TeXHOJIOrHH 
um. M. B. JlomMoHocopa 


UHMTHPOBAHHAA JIMTEPATYPA 


1 A. Hi Bam ka pos, 9B. Bs Kam sown He pee Abie Ss 149 (1958 
2A. H. Bamxupos, B.B. Kam3so0akuuH uw gp., MAH, 119, 705 (1958 
3 A.H. Bawxkupos, B. B. KamM30aKuH XH Op., XMM. HM TeXHOJ. TOMMIMBAa HM Mace, 


Ne 4, 7 (1957). 4 Fette u.Seifen, 53, 680 (1951). ° Cnospapb oprannueckux coeqMHeHH! 
3, HJI, 1949, crp. 286. ® B.C. Tmwouncon, P. J. Wlenou, P. A. Pag, Opram 
yecKHe peaKTHBbI Jui opranHyeckoro auHamusa, VJ], 1948. * W. D. Emnion 
A.S. Pagano, J. Py Dreemany; Jo Ams Chems Soc 76,104725(1954) seo Gan ane 
6eab, Ugentupukaunua opranuueckux coequHennu, WJ], 1957, erp. 60. 
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Horta npr Akajlemunu nayr CCCP 
1959. Tom 128, M6 


XHMHA 


C. M. BEJIOHOBCKAS, C. E. BPECJIEP, 
ueH-Koppecnonyent AH CCCP B.A. JOJIFONJIOCK, A. T. OCHMHHCKAS 
nA... MOMOB 


MHHPUBUPOBAHHE WEMHOrO PACNAJA NOJIAMMEPOB 
NYTEM HAPYIHEHHA OHOPOXHOCTH CTPYKTYPbI 
METOJLOM COMOJIMMEPH3ALLAU 


XOpOwo H3BECTHO, YTO NPH MpHOaBseHHu K MOHOMepy A Masioro KomMUeCTBa 
jpyiee NerKO NOJIMMepH3ytouleroca MOHOMepa B HaGsogaetca addbeKT nuru6u- 
OBaHHA NomMMepusalun (1). OQror daxr O6ycaoBeH TeM, 4YTO payuKas '~B’ 
KOHIe pacTylleH Wen MaJIO peakKUMOHHOCMOCObeH B OTHOWeHHH OCHOBHOTO 
oHomepa A. BpexeHve B MoHOMep B HexkoToporo KouMYeCTBa MeHee peak- 
MOHHOCHOCOOHOrO MOHOMepa B ue oKa- 
).IBaeT CYI€CTBCHHOFO BJIMAHHA Ha KH-  _% 
eTUKY TloJIMMepH3aluu. OcHOBHBIe 3a- 
OHOMePHOCTH, cnellHpuuHnble ia mpo- 7 
Hecca pafqukKaJIbHOH moJMMepH3alun, 

TYT MPOABMATECA Mp WeNHOM TEpMH- jy 
FeCKOM pacnajle nomMMepos. MoxxHo 
SIO OXMKUaTb, YTO B Mpolecce TepMu- 
cKoit JeCTpyKUHH MOMMepoB Oyler 
HaOOaTbCA HHIHOUpOBaHue Mpollecca 
(DH BBeeHHH B LWelb FromonoduMepa 
jaJIbIX KOJIHUCCTB KOMIOHEHTA pyro 
<TMBHOCTH (A un B). 

B cayuae enmHoro TepMHYeCKOrO pac- 
jla romMonosumMepa ~ A — A—A — 
4>A + -A—A— A~ xaxypil 9ue- 
HHTAPHbIM aKT OTIMeMJIeHHA MOHOMepa Zr 
\DMpOBO*RaeTca OOpaso0BaHHeM cBoool- 
bro MOIMMepHOrO pauKasla OAHOM U 


s) 


oN 


ile 2 1] = sal ‘ 
DH 2%e MpHposbl. PaccMoTpHM cJlyyaK 20 Ww 50 BO TOD % 
FpMuuyeckoro pacnafa MOJIMMepHOH We- bye. 1. Kyneraxa ecTpyKWHH CoMmouMMe- 


i A, cojlep2KallleH HeEKOTOpOe KOJIMYECT- pox mernamerakpuata B BakyyMe mp 
.) 3BeHbeB B, moviarad, 4TO pauKa- 368°: 1 —IIMMA,.2— conomumep MMA + 
iI 


RIOTCA 0 CBOeH peaKIHOHHOH cmocoo- 983 5 Sonoma MMA ue 20% MMAm 


Tu: ~ A—A— A*— B’— A— 

)— A~-— > uennoit pacnaz. Ecam ; 
\uKas ~ B- 6omee peakuMoHHocnocodeH, TO Ha OTpbIB 3BeHa A” HyxKHO 
ber 3arpaTHTb He TOJbKO S9HeprHi0, BbIJe/IMBLIy!OCA MPH npucoeluHeHHn A, 
) HM JONOJHUTEIbHYIO, PaBHY!O Pa3sHOCTH SHepruit —~ B —.-,A...B..9T0M, cy. 
he pacnay 3amefaerca Ha craqum -A° — B°—A—A— A~. Ecau pa- 
hkat ~B- mMevee peakuMonHocnoco6eH, YeM pasuka ~A-, TO pacnay Wenn 
b Tem 2Ke CooOpaxKeHHAM 3aMedIneTca Ha cTaquH - BY — A’ A—A—.A~. 
HelOBaTeJIbHO, BBeeHHe B MaKpOMOJIeKyJIY MOMMepa, Pactafatouleroca Mo 
MHOMy MeXaHu3My, JlaxKe HeOOJIbIOrO YHCa HHOPOAHbIX 3BeHbeB NOJLKHO 
MBOJMTb K 3aMe€THOMY MHPHOupoBaHHio TepMMYeCKOH AecTpyKUMH, IIpHyem 


6* “4179 


uHrHONpoBaHHA 


actppekT 


paqukalbi~A- u ~B- no 


% 


JO 

20 

10 

D 10 20 Jb. 
Puc. 2. Kunetuka JectpyKuHu 
CONOJIMMepoB MeTHJIMeTaKpH- 


mata Ha Bo3mqyxe mpu 200°: 
1 —IIMMA, 2 — conoamumep 
MMA c_ wWuTpakoHaMuyoM 
(40%), 3 — To xe C MeTHUIMe- 
TakpusamMugom (40%), 4 — To 
2K C MCTHJOJIMeTaKPHaMHOM 
(7%), 5—To #%e C MeTaKpH- 
JlopoH KucmoToN (15%) 


6yner Tem OoJblle,’ YeM CHJIbHee pa3sHATC 


cBoeli peaKIMOHHOM CmoOcoOHOCTH. 

BpicKka3aHHble cooOpaxkeHHA NOATBeprkaroTc 
9KCIe€pHMeHTaJIbHbIMH JaHHbIMH, NOJIYYeHHbIMH Tp 
W3yYeHHM TepMuYecKOrO pacmaja COMOJIMMepOB M 
quimerakpuiara (MMA) c MerakpHJI0BOH KHCJIOTC 
(MAK), MerHsiMeTrakpuulaMujoM (MMAm) 4 Apyr 
MH, MOHOMepaMH. 

Tepmuyeckan flecTpyKIMA MOMMepoB Xapal 
TepH30Balacb KHHETHKOHM BbIAeIeHHA ra3000p a3Hb 
IIpOAyKTOB paciiafa MO MeTOAHKe, OMMCaHHOH Pi 
Hee (?). 

Kak culeqyer u3 pic. 1, BBekeHHe B Wenb NOW 
MeTHJIMeTakpHuiata sMiub 1,5% sBexbes MAK Bu 
eT Ha KHMHeETHKY JecTpyKWMH MOJMMepa (KPHBE 
1, 2). Dt0 roBopuT O TOM, 4TO JWIMHa KHHeETHYeCKC 
Wen JenouHMepusattun romonowHMepa IIMMA ox 
mo 100, H BBeqeHHe He3HaUHTeJIbHOrFO KOJIHUECT! 
reTepO3BeHbeB 3aTpyAHAeT ero WenHou pacnag. IIf 
coflep»KaHuu B conoumMepe 15% MAK uHa6dmonae 
CA 3HAYHTeIbHOe MofaBeHHe WenHoro pacnay 
CKOPOCTb JecTpyKUHH NOHWKaeTCA NpHMepHo B 8 pi 
110 CpaBHeHHIO c romonostHMepoo (pue. 1, /, 3). Au 
JOrHuHad KapTHHa HaGJoOfaeTcA H B cuyuae con 
aumepa MMA c metuuimMetakpHuiamuyom (puc. |, 6 

O6patlaeT Ha ceOA BHUMAHHe CJIOXKHbIN XOX K 
HeTHYeCKHX KPUBbIX 2, 35, 4 B Haase mMporec 
jectpykuuu. IlosapieHwe MakKCHMyMa, HanOoJl 
Ppe3K O BbIPaxKeHHOPO B Culyuae romoriouMepa IIMA 
(kpHBaa 4), CBA3aHO, KaK MOKa3aHO pauHee (°), 
ILMKJIH3alWeli COCeMHHX 3BeEHbeB MeTAKPHJIOBOH KU 


JIOTbI C OTULEMJCHHeEM BOI H OOpas0BaHHeM MeTaKPHJIOBOrO aHruypHya. 
HsBecrHo, 4TO IPH BBICOKOl Temnepatype (200° u BEMe) Ha Bosyqyxe mpon 
XOQMT ObICTpbIn WenHOH pacnay TIMMA, nHniunpyemblt OKHCAMTeIbHEIMH p 


akuusamu (?, *). Kak culeqyer 43 JaHHbIx, MIpuBe- 
JCHHBIX Ha PHC. 2, BBeEeHHe reTepO3BEHbeB B MO- 
nekyJty IIMMA pesko Topmosut (mpHMepHoO B 
10 pas) peakiluio TepmMuyecKol DecrpyKWHH M0- 
JIMMepa, MpHueM XMMHYecKad Mpupoka usyyen- 
HbIX TeTePO3BeHbeB He OKa3bIBaeT KAKOFO-JIH60 
cnelwupuyeckoro BJIMAHHA Ha KHHeETHKY mMpotec- 
Ca JeCTpyKWMH NoOMMepa. OuepuyHO, TO NOBBI- 
IeHHe TePpMOCTAaOWJIbHOCTH NOJIMMepoB CBA3aHO 
JIMUIb C MepeXOOM OT roMOnOuMMepa K CONOWIH- 
Mepy. 

Hcnoubs0BaHHbili panee (7) cnoco6 unrH6upo- 
BaHMA WenHoro pacnayqa IIMMA nytem jo6aBuie- 
HHA K MOJIMMepy HEKOTOPHIX NPOW3BOAHEIX BHHH- 
JOBOrO PALA, CMOCOOHDIX IPHCOeAMHATLCA K Ma- 
Kpopayukany IIMMA c o6pa3s0BaHHem HoBoro 


40 


4B 


20 40 
Aecmpykylr 


40 % 


Tropa3sO MeHee aKTHBHOTO MakpopayukaJla, AB- 
JIACTCH UaCTHBIM CJlyyaemM paccCMaTpUBaeMOro 


3eCb SABJICHHA. 


Tak KaK HHHIMHpOBaHNe TepmuyecKOli Je- 
ctpykuuu IIMMA mpoucxoguT B ocHOBHOM pH 


Puc. 3. M3menenue Mow. seca 
Mpolecce TepMHYeCKOH TecTp) 
HH conomuMepcs MMA u MA 
Mo = 9-105, J — conouHn 
MMA + 15% MAK, 2—conojJ 
mMep MMA + 1,5% MAK 


pasppipe C—C cpa3H BHyTpH wenn (2), MoxHO 
MolaraTb, 4TO M B CilyYae H3yYeHHbIX HAMM COMOJIHMepOB MHMILMHPOBaHHe Teé 
MMUYCCKOH JeCTpykKUHH MpoTekaeT c TO %Ke CKOpOCTbIO MH pPasJIMUNe B KHHET 
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Mpolecca MO*KeT ObITb OOYCOBJIEHO JIMWIb pasmM4HeM B JWIMHeE KMHeTHUeC- 
X llenelt. 

IIpamoe 9KcMepuMeHTaIbHOe JOKa3aTebCTBO ZSTOFO MOsOXKeHHA MpescraB- 
PHO Ha puc. 3, rile IPMBeeHbI KPUBbIe OTHOCHTE/IbHOFO U3MeHEHHMA MOJIEKY JAP - 
SIX BeCOB C rIyOHHOH JecTpykKuuH via conommmepop MMA c MAK. 

IIpu BBegeHuu B Lenb romonomumepa IIMMA 15% spBeHbeB MeTaKpHJIOBOl 
MCJIOTHI WeNHOH Mpolecc enOHMepH3alu B SHAUHTebHOL CTeMeHH NosaB- 


BASeH B Wen, WH AIMHa KMHETHYeCKOH WelH CTaHOBHTCA OY¥eHb MaJol. 
| 9TOM culyyae HaGmOaeTcA peskuii cna KpMBOH OTHOCHTebHO MOVJIeKy- 
MpHOTO Beca HM ee ACHMIITOTHYECKOe NPHOMNHKeHNE K HYJIIO C HapacTaHHeM ryy- 
MHbI MecTpykuuH (pue. 3, /). IIpuH Masiom cojepxKanuurereposBeHbes (puc. 3,2) 
pollecce JecTPpyKUHU MpOTeKaeT B OCHOBHOM M0 IenmHOMY MeXaHH3My, H YMeHb- 
IeHHe MOJI€KYJIAPHOFO Beca HET 3HAYHTeEIbHO MedeHHee, MpHYeM KOHeUHbIL 
HOJICKYJIAPHbIM Bec paBeH nNpHOUsHTenbHO 200000 (cTeneHb nomHMepusaluu 
W100). OckouKH MaKPOMOJIeKY TaKOM BeMUMHbI pagpylwlaloTcA MOHOCTbIO 
pesybTaTe OMHOrO akTa HHHIWMMpPOBaHHA (T. e. KMHeETHYUECKAaA JWIMHA Wenu 
200), B CBA3H C UeM JaJIbHelilliee NayeHve MOJIeKY JAPHOFO Beca MpekpalilaeTcs. 


VWucTHTyT BbICOKOMOJICKYJAPHbIX COeMHEHUM Tocrymuio 
Akajemun Hayk CCCP 8 VII 1959 


UMTHPOBAHHAA JIMTEPATYPA 


ISA ee ANOS non a linccepraunan Mien 195): 9 28C. “Ep bypecure pre Anat: Ole: 
imMuHCKasxugp., Kona. xypu., 20, Ne 4, 403 (1958). %C. E.Bpecaep, M. M. Ko- 
40 Hu “p., BricokoMomekyapuHble coequHenua, 1, Ne 7 (1959). * O. Il. Ko3puMuna, 
}. H. UWlupurosa, DKIIX, 30, 1878 (1957). 


——————————————— 
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Jloxnayp AkaqeMuu HaykK cccP 
1959. Tom 128, Ni 6 


XHMH} 


3. 10. FYPHHHELE, akagemuk AH JlarsCCPT. A. BAHAT u Jl. KO. CAXAP 


KOHJEHCALUA HATPHEBOU COJIM ITHJIOBOTO 3PHPA 
MHJAHJMOH - 1,3- KAPBOHOBOH - 2 KHCJIOTHI 
C AWUA3Z0THPOBAHHbIMHA HATPOAHHJIMHAMH 


Vnganguon-1,3 merko pearupyeT C apuiquas0coeqHHeHHAMH UM OOpasye 
2-apHuIruspasOHbl HHJaHTpHoHa (TpHKeTorMs~pHHena) (1~*), KOTOppIe OOBIUH 
Ha3bipalor 2-apHa30vHaHyHoHamMu. O B3aHMOselHCTBHH MpOW3BOHbIX HH 
WaHMona-1,3 c apHa3s0coelWHeHHAMHY B JIMTepaType JaHHbIX HeT. 

Ilpu B3aMMOJeHCTBHH apHsias0coeHHeHHH c spHpaMH WHKJIOreKCaHOHKap 
6OHOBBIX KHCJIOT, CCIM PeaKUHIO MPOBOLUTb B HeETPaJIbHOH WIM CaOOKHCIO: 
cpefe, OO6pasy1i0TcH apHsruypasoub! WHKIaHAMOHOB (10-1). B cHJIbHOLLeOUHO 
cpefe peakUMA MpoTeKaeT C Pa3PbIBOM KOJIbIa, H MOyualoTCcA apHJIrHApasou! 
KeTOAMKap6ouoBbix KucoT (12-18), Asospupbl WHkKJOoreKcaHou-1-KapOOHOBO. 
KHCJIOTHI NOJTYYeHbI B pacTBOpe JeqAHOH yKcycHou KucuoTHI (17). [IpH noucKa: 
(PHSHOJIOrHYeCKH AKTHBHBIX BelllecTB XeHeKa C COTPYAHHKaMH H3 Supa MMe 
PHOH-2-KapOOHOBOH-3-KUCJIOTHI IPH JeHCTBHH cose n-MeTOKCHeHHILHa30 
HHA MOJYYHIH MpoMexKYyTOUHBIN a3zompozyKT (2). 

Mbr HCCJIELOBaIH MpOLYKTbI peaKIMH KOHJeHCalMH JMa30THPOBaHHBIX O- 
M- M N-HUTPpOaHWJIMHOB C HaTPHeBOH COJbIO 9THOBOTO adpupa HHAaHANOH-1,2 
KapOOHOBOH-2-KHCJIOTHI. PeakWWaA, 10-BHAUMOMY, TipoTekaeT C TepeMelleHHel 
peakWHOHHOrO WeHTpa (1%), a He no MexaHu3my Jlumpora (?°, 2°). 

IlonyyenHble HaMH B KHCJIOH Cpefe apHlasocoequHeHHs (1) *KeNTOrO WBeTE 
He PaCTBOPAIOTCA B BOJe, XOPOWIO paCTBOPHMbI B MeTAHOWJIe, JTAHOVIe, alleTOHE 
acdupe, JieqtHOH YKCyCHOH KHcJIoTe MH AMoKcaHe. I]pu HarpeBaHHu CNHpTOBOr 
pacrBopa oOpasyioTca cooTBeTcTBylOlHe 2-(HUTPodbeHHJ)-rHApasoHO-HHak 
muoup-1,3 (11) 


co COOCLH, co 

UNC ~ Se awa ~ 

b | ye se —| | Nhs 
/ \ 

a Sy Aa 


(1) (II) 


a — Ar == n -CgHgNOg, 
6—Ar= o-CgHaNOg, 
Ba Ar == M-CgH4aNQg. 


IIpu mpopeyeHun peakI{HH KOHJeHCalMH B UeTONHOl cpeqe (pH ~ 8—S 
TakxKe NOJyueHbl 2-(HHTpodenuu1)-ruqpasoHo-MHAaHAMoHEI-1,3 (II). 

OTHJOBbI sup —_-2-(n-HUTpodeHu1)-a3z0MHAaHAMOH- | ,3-KapOOHOBOIi-2-KI 
cloTbi (la) KpHcTasausyerch u3 pa3OaBJIeHHOrO STaHOWa C OMHOL MOvIeKy.10 
BOJbI HM act MOHOKCHM, a MIpH KHNAYeHHM CNMPTOBOrO pacTBopa OOpasyer § 
(n-HATpodenuJ1)-TuApasono-HHAaHAHOH-1,3 (II). 

OTHIOBbI sup 2-(n-HuTpodeHus)-as0vH an uoH-| ,3-KapOoHoBol-2- KCI 
TbI (la) pacTBOpsAeTCA B leO¥aX C KpacHOl OKpacKOl, MpHyeM Mpoucxogy 
PHAPOMMTHYeCKOe PaciileneHHe HHJAaHAMOHOBOPO KOJIblla H OOpasyerca HaTpU 
Bad COJIb STHJIOBOTO apupa n-HUTpPOpeHuJrH~pasoHa O-KapOoKCHOeH30NJLII 
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CaJleBOH KUCJIOTHI; IPH HOAKUCeHMH pacTBopa BbILeNAeTCA cama KucJOTA (III) 
Bue %eJITOrO ocayKa. 

Mvarpuepyto cob (IV) sToH KHCMOTHI yLalOcb BHIeUT IPH HarpeBaHHH 
soapupa (la) c sTHaTOM HaTpHA B 9TAHONe; OHA KpacHoro uBera. IIpuroros- 
PHbI TaKxXe MOHOAMMOHHEBAA, JM-JMSTHJIAMMHOBaA H WUMMNepHAMHOBAaA cou 
fo KucsoTH. Bce OHH XOpOLIO pacTBOpHMBI B BOse. 


oY $ COOC.H, P00G:Hs 

iy eee CO=G 

Ye : wa WAS N 

eee ee ee 

WA Ino, wS | 
COONa 4 Ve ECOOK WAN 


(IV) y (111) 
Kucaora (III) ycrofiunpa k rHqpouM3y UM OTIUeNIAeT STOKCHIbHYIO rpynny 
)DbKO MIpH 5-4YacOBOM KHMAYeCHHH B CMeCH YKCYCHOM MH CepHOM KUCJIOT, IpHueM 


CO—CH=N—NH-7\ 
LY | 


| Vane 


(V) 


| Takum o6pa30M, HaM BiepBble yaslocb MOJIYYHTb MpOHSBOAHbIe WHKIMYe- 
4kue B-MKeTOHOB, ABJIAIOULMeCA HECOMHEHHO YHCTbIMH a3OCOeAMHeEHHAMH, MexK- 
vy TeM Kak ONHCaHHble JO CHX NOP MPpOAYKTHI KOHeHCalHH B-7HKeETOHOB C apUi- 
yMa3OCOCAMHEHHAMH ABJIAIOTCA WJIM APWJITHApas0HaMH &-TPHKeTOHOB, MJIM, B JY4- 
eM CJly4ae, TAYTOMepHBIMH CMeCAMH apHJIrHlpa3s0HOB 3THX TPHKETOHOB C apHil- 
30coeqHHeHHAMN B-2HKeTOHOB. 

JlasibHelilliee H3y4eHHe STOM PeaKIHH MO3BOJMT BbIACHUTbh 3AKOHOMePHOCTH 
(Cpa30BaHHA a30coeqHHeHHH WuksIH4YeCKHX B-—HKeTOHOB H BO3MOKHOCTH HC- 
(OJIb3OBaHHA MOCIeAHHX JIA CHHTe3a pAa HOBbIX COeAHHeEHHH. 


QIKCMNeCPHYMECHTANIbBHAA UWACTSL 


ITHUAOBHH Ibup [2-(n-HuTpomPewHudA)-azs0uH Tau Z u- 
pu-1,3-kKapOoHOBOH-2-KuCHAOTH (la). PactrBop 7,2 r (0,03 moma) 
HaTpveso comm sTHsoBoro acupa MHaHAMOH-1 ,3-KapOoHoBOi-2-KUCJOTEI 
8 120 Mia BOJbI MpuMBaloT K Ma30THPOBaHHOMYy /-HUTpOaHUsMHy (6 I, 
),043 Moma) Mu ocTaBiaior Ha 2uaca pu Temmepatype 0°. Tlepexpucranmuso- 
BLIBAIOT [BaxKUbI U3 sTAaHOJIAa MU NOyyuatoT 7 r (64%) sTHNOBOrO supa 2-(n-HUT- 
bocbeHu1)-as0HHdaH_Hou-! ,3-KapOoHoBol-2-KucuIoTH (1a) B BHe *KeJITHIX MWa- 


teuHOK.. TT. mt. 155°. 
| Haiimeno %: N 11,42 
CygHi30gN3. Brruncneno %: N 11,44 


IIpu mepexpucratatusaynu (la) w3 pa36aBeHHOrOo 9TaHOJa NMOJyuaerca 
tro rMpaT B Bue *%KeNTHIX urosoueK. T. mu. 132°. 


| Haftpeno %: N 10,84; H,O 4,70 
| CygsH1sOgN3-H2O. Brruucueno %: N 10,90; H2O 4,67 


Ilpu npopeqeHuu peaKWuH coueTaHHA B WeOUHOH cpeze upu pH ~ 8—9 
omyueH 2-(n-HuTpodeHuU1)-rusApasoHo-HHAaHMOH-1,3. T. ma. 310° (nut. 311— 
pis) (°). 

4 0 plied eaten Omer Th ae a ae nowyueH Take pH KHMsA- 
heuuu (la) B cnupToBom pactsope. I]pu kunsaueHuu c BORO M3 KapO3TOKCHJIb- 
HOM TpyMlbl BbI,eAeTCA ABYOKHCb yrviepofja. QraHoul ocTaeTca B pacTBope H Jo- 
Ka3aH peakllWeli OOpas0BaHHa Hogodopma, a oOcafoK npescraBaser codon 2- 
n-HuTpoenus)-rufpasovHo-vAAan{uoH-1,3. T. ma. 310°. (mur. 311 — 313°) (°). 
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AnasorHuHo u3 HaTpHeBOl couM STHOBOrO supa WHLaHAMOH- | ,3-KapOo- 
HOBOLi-2 KHCOTHI HW AMa3OTHPOBaHHBIX O- HM M-HUTpoaHHMHOB NosyyeHbI (16, 
H (IB). Oro »xKesITHIe KpHCTaJIM4eCKHe BelllecTBAa, M€peKPUCTAIMMSOBAHbI M3 9Ta 
HOdias esl eh lewLOlAoaneelEael Zone 

Hatigeno (16) %: N 11,62 
(Is) %: N 44,40 
CigHygO.Ns. Brrancneno (16) u (IB) %: N 11,44 


OxcuM 3aTHAOBOrO 2hupa 2(HUTPOhPeHHU A)-a3zou Hw 
RauHAuon-loe-kKapOoHOBOH2ZKUCAOTH MpHroToBIeH NATHMH: 
HYTHBIM KHma@yeHHeM ciupToBoro pacrsopa 0,73 r (Ia) c 0,22 r consHoKUCcHOr 
rugipokcwuiamuna u 0,12 r rugpooxucn natpusx. Ilocae nepeKpuctasiusalnt 
M3 JMOKcaHa WIM 27TaHOa, MONyualOTCA %KeJITHIE KPHCTaJJIbl OKCHMA 


T. Thiers 
Hatigeno %: N 14,68 
CisHigOgNa. Brruncneno %: N 14,66 


TumqpoauTuueckoe pacmwenmenue ITH MOBOTL 
apupa 2-(n-HUTPOMeHUI)-asonHHAanAuona-13Kap6o 
HOBOH-2KuUCHOTH (la) aTHAATOM HaTpHa. 10 © as0axpupe 
(la) kunatTaT B TeyeHue 3,5 uac. B pacrBope 1% stTusaTa HaTpuA. OcTaB.At0 
Ha HoUb. KpacHble KpHcTaJibl THHaTpHeBoH comH (IV) pacrBopstoT B Bok 
HW MOLKUCIAIOT COMAHOM KUCIOTON. Tlocse MepekpHCTaIH3alH U3 JIe_AHOK yK 
cycHoli KUcJOTHI Nosyuaror 8,5 (80%) xeuITEIX KPHCTaWIOB N-HUTpoeHurHApa 
30Ha 9THOBOTO scdupa 0-KapOoKcHOeH30NJIrMOKcasleBoh KucOTH (III) 
TH hie 82>: 


Hafizeno %: N 11,00 
CigHi50O7N3. Bprruucneno %: N 10,90 


Ilepekpuctasu30BaTb coulb (IV) He yaeTcA, TaK KaK OHA JlerKO PHAPOH 
B8YeTCA, MOITOMY Pe3YJIbTATbI aHAJIM3a Ha a30T HECKOJIbKO 3aHM2KEHHI. 


Hatizenuo %: N 9,23 
CigH 307;N3Nae. Bpraucaeno %: N 9,79 


A3oapup (la) rHgpouuTMueckH paciliemisneTcaA TakxKe paCTBOPpOM TrHpo 
OKHCH HaTpHA HM Jaxke OMKapOoHaTOM HaTpHA, oOpasya (III). 

n-HuTpomeHuAru Apa3zsou oKapOoKkKcugmenHHIraAU 
okcauaa (V). 0,8r (III) HarpesBatoT qo KHneHHA c 50 MJ JeqHHOW yKCyCHO! 
KUCOTHI H 50 MJ pa3sOaBleHHOH cepHokH KucnoTH (1:1) B TeyeHHe 5 uac 
Tlonyuaior 0,2 r OypoBaTbIxX MATKHX HrosoueK /n-HUTpPOteHHJITuApasoHn. 
o-KapOokchdenuuiriuoKcaa (V). On pactBopsetca B ONKapOoHaTe HaTpHA 
T. na. 225—226°. 


Hatigeno %: N 13,59 
Cis5Hi10;N3. Brruucmeno %: N 13,41 


PwxKCKHH MOHTeXHHYeECKHH HHCTHTYT Iocrynuso 
29 V1 1959 
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Jokanaye Akagemunu nayr CCCP 
1959. Tom 128, Ne 6 


XHMH A 


10. A. D)KJJAHOB, T. A. KOPOJIBUEHKO u JI. A. KYBACCKAS 
CHHTE3 HEKOTOPbIX YI JIEPOJ3AMEIMJEHHbIX J-PAMHO3bI 
(ITpedcmaeaneno axademuxom A. H. Onapuxom 18 VI 1959) 


B HaCTOAee BpeMA H3BECTHI YrviepOA3aMellleHHble IMpOW3BOLHbIe pada 
JJI@EBOJOB: TJIOKO3bI, KCHJO3bI, APAOMHOSEI, MAHHO3bI, ravlakTo3bl. B pesyJib- 
Te MpOBeJeHHbIX HAaMH CHHTe30B STOT PAX NOMOJHEH MpOW3BOJHbIMH BeCbMa 
MPpOKO pacCIpocTpaHeHHOH B Npupoge /-paMHo3bl. C-3aMelleHHbIe PaMHO3bl 
WyuasIdCb B3aHMOJeHCTBHeEM 4-XJIOP-TpHalleTHIpaMHO3bl C MarHHuopraHu- 
CCKHMMH COeMHeHHAMH. B pes3ybTaTe HaMH CHHTe3HpoBaHp! 1-cdennu-1-Ze- 
1KCH-PaMHO3a HM ee alletaT, 1-n-Tomnu-1-qe30Kcu-2,3,4-TpualleTus- paMHosa,. 
4a IHI- 1-lesoKcn-2,3,4-TpHalleTHuI-pamuHosa. IlocmeqHee coemuHeHHe ObluIO NOL- 
‘PrHyTO JabHeHWIMM WpeBpalleHHAM; B pe3yJIbTaTe ObIWIM NOJyyeHbI ero H- 
OMH], a TAKKE MeEPKYPHPOBaHHOe MPOU3SBOLHOE, ABJIAIOULEeCA MePBbIM MeTAaJI- 
vOpraHHuecKHM COeMHeEHHeEM B PAY caxapos. 

O6mHH THI CTpOeCHHA MNOJYYeCHHBIX COeAHHeEHMH oTparkaerca ceqyroulelt. 
pMy 10H 


QKCHMEPHMeEHTAABHAA YAacTh 


TerpaauleraT /-paMHO3bI NOJyuaJicA alleTHJIMpOBaHHeM yIrvieBoJla yKCYCHbIM 
MTMIPHOM B nupHAMHe ('). PeakuMoHHaA CMecb Mocsie alleTHJIMpOBaHHA BbIJIH- 
AIACb B JieAHYIO BOLY, MpOyKT SKcTparMpoBasicA XMOpoopMoM, XJIOpo- 
HOPMEHHEIM PacTBOP NPOMBIBAJICA, CYMUIMJICA Hall XJIOPUCTHIM KaJIbUeM MH MCHOJIb- 
BaJICA IIH NOJYYeHHA XMOPalleTOPpaMHO3bl 6e3 BbIAeIeHHA CHponooOpa3sHoro: 
’Tpaallerata. a-XJopalleTopaMHosa Moulyualacb eHcTBvem PCI; u AICI, 
4 TeTpaalleraT paMHO3bI B xOpodopme (?). Bpixoy xopalleTopaMHoOsbl cocTa- 
un 64% oT TeopHH. 

| l-c-pbeuuas-l-ye30Kkcu-2,3,4TpnwaweTHA-pamMuHogsa. Kadbup- 
oMy pacTBopy (beHHIMarHuhOpomuya, nowyyeHHomy u3 3,88 r (0,16 mou.) 
arHud Hu 25,2 r (0,16 Mow.) 6pomMOeHs01a, NIpHOaBAJICA NO KallJIAM B TedeHHe 
MMH. scbup Bbtii pactsop 5 r (0,016 mou.) XJOpPalleTOpaMHOSEI. PeakuwoHHaa 
yacca MepeMelIMBasacb 3 yac. pH KOMHATHOM TeMMepatype, 3aTeM 5 yac. pH 
garpepanuu. Ilo oKoHYaHHM peaKIMH K CMeCH OOaBJAJacb BOJa, yKCycHaA 
jucuioTa, BOAHbIM cOH OTAeNAJICA HM ynapMBasica Jocyxa. Cyxol ocTaToK alle- 
HJIMpOBaJICA YKCYCHbIM aHrHApHAOM B MpucyTcTBHH alleTata HaTpusa. Ate- 
WJIMpOBaHHbI MpokykKT akcTparupoBaica sdupom. Ilocme ucnapenusn supa 
jomyueHo 2,75 r (48,4% Teopnu) mpoxykta B Bue CBeTIOFO MpospayHoro CH- 
jolla, KOTOPbI He yalocb 3aKPHCTaJJIM3OBaTb. 
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Tipu jecTpyKTHBHOM OKHCJICHHM MIpOAyKTa ULeJIOUHbIM NepMaHranaToM Ii 
ayueHa H HeHTHpunupoBana OeH30iiHaa xKucoTa. BemlecrBo pacTBOpHN 
B apupe, MeTaHOJe, rOpAYeM STHJIOBOM HM H3ONPONHMJIOBOM CNMPpTaXx, HepacTB 
PUMO B Bose, MeTpoelHoM supe. BelllecTBO ONHMCHIBAeTCA BIICPBEIe. 

Hafineno %: C 61,38; H 6,54 

CigH2207. Brrancneno %: C 61,71; H 6,28 
l-a-peuus-l-le30kCu-paMmMuosa. | Fr onmcaHHoro BbILe TD} 
allerata (peHMJIpaMHO3bI pacTBOpsAJICA B 50 MJI AOC. MeTaHOJIa, CIMPTOBOH PacTBO 
HacbilljaJicd aMMHaKoM (mpuBec 8 r) M ocTaBJHJIcA Ha HOUb (*). Ilocae stor 
MeTaHOJI yiapHBaJicd, OCTaTOK MPOMBIBaJICA TeMJIbIM SPUpOM AVIA yaJieHy 
alleraMula MU MepeKpHcTaJIM30BbIBaJIcA M3 MeTHatetata. Ilonyueno 0,54 
(84% Teopun) cBeTs0ro MpospayHOro Cupona, KOTOPHIM MocJe NpOLOJKUTEIbHOL 
XpaHeHHA B BaKYYM9KCHKaTOpe Hak MATHOKUCHIO (ocopa MpeBpaTHJcA B Kapi 
MesleoOpa3sHblli BASKHH mpoxyKT. IIpH ero oKuceHHM NoJIyyeHa OeH30HHa 
KucsoTa. BeulecTBO pacTBOPHMO B BOJe, MeTaHOJIe, MMPHAMHe, HepacTBOPHN 

B acupe, nerposleHHoM adupe. BetlecrBo OMmHCbIBaeTCA BIeDBHEIe. 
HatigeHo %: C 63,95; H 7,33 
Cy.HygO4. Buruncneno %: C 64,28; H 7,14 


l-n-rouus-l-hes0Kkcu-2,3,4-TpHanweTHA-paMHo3Ba. K38,88 
40,16 mos.) MarHHa jOOaBJIaIOcb B atpHpHOM pacTBope 27,36 r (0,16 Mom 
N-OpOMTOsIyOa, 3aTEM K NOJIYYeHHOMY pacTBOpy AoOaBJAJICA NO KallJAaM Mp 
nepeMelIMBaHHH apupHbI pacrBop 5 r (0,016 mow.) xnopameropamuospl. Jam 
Heliiad oOOpadoTKa MpoOBOWacb TaK Ke, KaK UM WIA PeHHAaleTOPaMHOSE 
Tlouyueno 1,74 r (30% Teopun) cBetioro cupoma, Np OKHCJIeHHH KOTOPOI 
BbIeleHa H UJeHTHPULNpOBaHa Tepe*TaieBad KuCOTa. BellecTBO pacTBOpUN 
B a:pupe, MeTaHOJIe, HepacTBOPHMO B BOJle, NeTpOleHHom sdupe. BemlecrBo om 
CbIBAeTCA BIePBBIe. 
Haligeno %: C 62,31; H 6,88 
CigHo4O7. BrruucmeHo %: C 62,63; H 6,59 


l-annmuusl-ye3s0kcu-2,3,4TpHaneTHA-paMHO38a. K pa 
TBopy Or (0,016 Mow.) x0paleropaMHO3bI B 70 MJ aOc. supa WoOaBsAasIcA pa 
tTBop 24,4 r (0,21 Mou.) Opomucroro asusa B60 Mui. a6c. supa. TlonoBnt 
NoJIyYeHHOH CMecH MIpHHBasacb K 5,1 r (0,21 Moa.) MarHueBow crpyxKuH. Br 
pad MoJOBHHaA WOOaBAacb TO KallJIiM Mp MepeMelliHBaHHu. PeakWHoHHEé 
Macca pa3MelIMBaslacb 2 uac. IPH KOMHAaTHOM TeMiepatype, 3aTeM 5 uac. Of 
HarpeBaHHH Ha BOAAHOH OaHe. Ilo OkOHYaHHH peaKIMH cMeCb pasJiarasa 
BOJOH WM pa3s0aBJIeHHOH YKCYCHOH KHCJIOTOH, BOHBIM cJIOH OTelssICA, yi 
puBasicA Mocyxa Cc BOROcTpyHHbIM Hacocom. Cyxol ocTaTOK alleTHHpoBas 
YKCYCHbIM aHrvpuyoM c oOaBsenvem 10 Mi nupuyuna. AllernupoBaHHb 
MIpOMyKT H3BJleKaJICH SPUPOM, SPHPHbIC BITAKKH MPOMbIBaJIMCh pasbaBse 
HbIM pacTBopoM H,SO,, BOOM, HaCbIIeHHbIM PacTBOpOM OuKapOoHaTa HaTpH. 
CYWHIHCb Hall XJIOPHCTHIM KaJIbIlHeM. 

Tlonyyeno 2,3 r (45% TeopHu) cupona, u3 KOTOporo yfasocb BBIeJH" 
0,61 r KpucTamiMuecKoro mpogxykta c tT. mt. 59—60°. BeujecrBo onucprBaenrt 
BilepBble. 

Hatigeno %: C 56,55; H 7,22 
Cy5H2207. BrruucneHo %: C 57,32; H 7,00 


Il-yuOpoManaaus-l-Res0kcun-2,3,4-TpuaneTHuaA-paMHu 
3a. 0,6 r BbileomucaHHOH aMalleropaMHO3bl pacTBopsiocb B 8 MI y 
CyCHOM KHCJIOTHI, K pacTBOpy WoGaBuaocb 0,15 ma 6poma, cmMecb ocTaBsAsa 
Ha | uac. Tlocme storo cMecb BBIIMBaslacb B BOAY, MpOLyKT 2KcTparupoBam 
SPUPOM, SPUPHIe BHITAXKKU MPOMBIBAJIMCb PaCTBOPOM COB UM BORO, cyLININ 
Hal cybatom Hatpua. Tlonyueno 0,68 r (75% Teopuu) nomyxuAKOorO Mp 
AykTa, 43 KOTOpOorO BbIRemeHo 0,22 r KpucTadsMYecKOrO HsOMepa CT. nt. 143. 
144°. BeujecrBo pacrBopsetca B cmupTe, supe, HepaCTBOPHMO B Boze, erp 
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jHHOoM scupe. [pu ananuse Ha 6pOM H3BeECTKOBBIM MeTOJOM Haiijeno Br 34,31 % 
ruceHO Br 33,7%). BeulecrBo omucprBaerca BmepBple. 
MepkKypNpou3BORHOe atAuAaneTopamuHosnm. 1,4Pr 
),IHJaleTOPaMHOSbl pacTBopsOCcb B 8 MJl YKCYCHOH KHCJIOTbI, K pacTBOpy 
jOaBaica pactBop 1,5 r Aualerata pryTH B 15 Ma yKcycHol KucuorTHI (4). 
leCb HarpeBalacb Ha BOJAHOH OaHe B TeyeHHe 2,5 uac. mpH 65—75°, 3aTeM 
§CTBOP BbIJIMBAaJICA B BONY, OCalOK OTPHJILTPOBbIBAJICA, MPOMBIBaJICA Sc:pHpoM, 
MICyYIUMBaJICA Hal msaTHoKHcbIO docdopa. TlomyyeHHoe KpucTadmH4yeckoe 
'MLeCTBO He WIaBHTCA Mp HarpeBaHun Jo 300°. I]pu avamuse Ha pTyTb poga- 
\MeTpH¥eCKHM MeTOJOM B TposyKTe Haliqeno Hg 34,93% (sBpruncmteHo Hg 
,20%). Oro coorpercrByer opmyue 


CH—CH,—CH—CH, 


| HCOAc OAc HgOAc 
| 
O HCOAc 


minh 
: ce 
CH. 


i>) 


| Tipu o6pa6orke BogHoyKcycHOro pacTBOpa BelllecTBa HaCbIILeHHbIM PaCcTBO- 
"M XJIOPHCTOTO HaTpHA B TeyeHHe 12 uac. Obl BbI-eTeH HepacTBOPHMbIK 
‘OPH, MEPKYPHPOBaHHOH aJNHJaleTopaMHo3bl. B Hem Hakeno Cl 4,99% 
pluuceHO 5,14%). BemlecTBo onucbIBaeTcaA BrepBble. 


Poctoscknit-Ha-Jlony Tloctynusio0 
rocyapcTBeHHbIM yHHBePCHTeT 18 VI 1959 


WMTHPOBAHHAS JIMTEPATYPA 


loeb. bischer M. Bengmann, A. Rabe,B. 53,2362 (1920)... 10, A. Kin a- 
pes, L. H. Jopodeeuko, JIAH, 113, 601 (1957), *J.M. Craig, W. A. Bon- 
war, J. Am. Chem. Soc:, 72, 4808°(1950)."* * AnY. Maxaposa, A. Ay Hecmwe a: 
*) B, CHHTeTMYeCKHe MeTOXbI B OOMACTH MeTaJIIOOPpraHHyecKUHX CoequHeHHH, B. 3, 1955. 

1] 
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Jloxnane Axkanemun nayr CCCP 
1959. Tom 128, Ne 6 


XHMH} 


Axagemux Bb. A. KA3AHCKMH, A. JI. JIMBEPMAH, TL. B. JIO3A u T. B. BACHHA 


O TIAPAJIJIEJIBHOM OBPASOBAHHM NSATH- WH WECTHUJIEHHbIX 
WMKJIOB H3 NAPA®HHOB (C,- HW C,-RETAAPOWMK JIM3AUH A) 
HA NJIATHHAUPOBAHHOM YITJIE 


B 1936 r. B. A. Kasaucxuit u A. ©. []nats noka3aM, 4TO B IIpHCyTCTBH. 
IlaTHHHpOBaHHOrO yrs NapaduHOBble yrieBogoposy mpH 300° nosBepraroTc 
JerHIPOWMKIH3aluu C OOpasoBaHveM apOMaTH4eCKHX yruleBooposos (*). Cya 
MO CTPOeHHIO MOCMeLHUX, OHH JOJDKHbI ObLIM OOpasOBaTbCA MIPAMBIM 3aMbIKa 
HHe€M OTKPbITOM YrJIeBOOPOAHOM WenOuKH BWIeCTHYeHHOe KOJIbILO O€3 KaKUX 
J1HOO MIpOM@XKYTOUHBIX peak H30MepH3allnu Wen (7). TlosqHee Obwio moKé 
3aHO, 4TO B MPHCYTCTBUH MWwiaTHHb! Napa CHayaJla MpeBpaliaeTcA B COOTBE1 
CTBYIOULMH WMKJIOreKCaHOBbIH YrJIeBONOpOA, KOTOPbIM 3aTeM IlyTeM MocseLyK 
mle JervAporenusalluH nepexoquT B apomaTuueckul (3, 4). 

B 1954 r. Obwio ycTaHOBJeHO, UTO MPH AerHAPOWUMKMMSauHu H-FelTaHa H # 
OKTaHa B YKa3aHHbIX BbIlle yCJIOBHAX Hapsy Cc apOMaTHY¥eCKHMHM yrsieBok 
pollamMu oOpa3yloTrcs HW COOTBeTCTBYIOWMe YTOMOJIOrH WHKJONeHTaHa; Ip 3TO 
BbIXOJ, MOCJIeMHHX Jlax%Ke MpeBblllia BbIXO apOMATHYeCKHX yrvIeBOLOpoTe 
(°,°). B oco6eHHO 3aMeTHOH cTeneHH HaGwJloJlaeTcA OOpa3s0BaHHe IWMKJIONeHT 
HOBbIX YIIeBOJOPpOOB U3 TaKHX Pa3BeTBJICHHbIX NapatbHHOB, KOTOPble B CBOE 
OCHOBHOH Wen COjlepKaT NATb ATOMOB yrviepojla, HaNpHMep H300KTAH (2,2,¢ 
TPHMeTHJINeHT aH) H 3-3THIINeHTAaH (* *), OHakO H B 3TOM Culyyae HapAyy Cc WHKIC 
NeHTaHaMH OOpasyloTCA Takxe apoMaTHyecKkHe yruieBoxoposE. MexaHH3M BO: 
HHKHOBeHHA MOCeLHUX JOJKeH ObITb Ooviee CJIORKHbIM, a HMCHHO, JIHOO OJDKE 
HMeTb MECTO IIpe{BapHTebHad H30OMepHh3alluA Tlapaduna c oOpasoBaHunem Ook 
JJIMHHOH WenoukH, KOTOPad MOrJia Obl 3aTeEM HelOCpeACTBeHHO 3aMKHYTbC 
B IUe€CTHWICHHOe KOJIbIO, JIHO6O apOMaTHYeCKHe YIeBOOPOAb! TOJMKHbI MOT 
YaTbCA H3 WMKJONeHTAHOBHIX. IlepBoe mpeqnouOKeHve MaJIOBEPOATHO, TaK Ka 
H3OMePH30BaHHble MapaPHHbI OJKHbI ObIWIM Obl WaBaTb OTBeuarIollMe UX CTPO 
HHIO TOMOJIOFH WHKJIONeHTaHa, 4YTO He HaOwtofaeTca. Bropoe npesnosox*KeHt 
MOATBep*KaeTCA OMbITOM, Kak 9TO OyeT MOKa3saHO He. 

JlelicTBHTeIbHO, H3 H300KTaHa OOpasyeTcH eMHCTBeHHbIM WHKJOMeHTAaHt 
BbId yrviepogopoy (°)—1,1,3-TpuMeruauKoneHTaH M TPH apomaTH4eckH! 
M-KCHJOJI, M-KCHJIOJ HW TOMYOI (TPH MOC eHHe B OTHOCHTEJIbHbIX KOJIMUCCTBE 
62 : 34: 4%, coorBercTBeHHO). B To xe BpeMsA, OOpasoRaHHe M- HU N-KCHJONC 
JlerKO TpeqcTaBuTb cee u3 |,1,3-TpHMeTHIMHKONeHTaHa MO CueMyroule cxen 

CH, CH, H,C CH, CH, CH, 


A ea On yen an 
 auitlemineeenlie, | Sl 
ae: wet ae \/ \/ 
CEs | 

CHs CH 


3 


NYTe€M PaclIMpeHuA MATHWICHHOFO KOJIbWa 3a CUeT OMHOM U3 TeMMHAJIbHbIX M 
THJIbHBIX Tpylm. Pactupenve KoNbua 3a CYeT CLMHOUHOH MeTMIbHOM rpynr 
MOXKET HM€Tb TOJIbKO NOAUMHEHHOE 3HaYeHHe, TaK KaK B 3TOM Cyly¥ae culely 
O*KULaTh OOpasoBaHHua 1,1-QHMeTHMHKMOreKCaHa, KOTOpbIit B ycJIOBHAX pea 
IMM aeT TlaBHbIM OOpa3s0M TOJIYOJI, 3HAUHTeIbHO MeHbINe O-KCHuIOJIAa, eL 
MeHbIe M-KCHOIa (B OTHOWeHHAX 25 : 5 : 1) H coBCeM He JlaeT n-KcHsIONa (1! 

ITpexnovioxkenve 06 06pas0BaHHH apoMaTHYeCKUX YIJIeBOLOPOLOB MyTeM pa 
WWMPeHHA MATHWICHHOTO KOJIbiWa MOATBep%KMaeTcA H TeM, 4TO MPH KOHTAaK 
2,2,3-TpHMeTHJINeHTaHa C MaTHHMPOBAaHHBIM yIyieM B TeX Ke YCJIOBHAX, 4 
HB CJlydae H300KTaHa, OOPasOBaBIIMecA APOMATHYECKHE YPIeEBOROPOLbI COCTOS: 
uz 68% m-Kcunona u 26% o-KcHONa; N-KCHION MOUTH NOMHOCTBIO OTCY 
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}BOBAJI. OTO NerKO NOHATH, CCIM HMeTb B BUY, TO nS 2,2,3-TpHMeTHINeHTaHa 
bpasyetca 1,1,2-rpumerumuukionextaH ("), maTH4IeHHOe KObILO KOTOPOrO 
DKeT PaCWIMPATbCA C OOPasOBaHHeM O- HM M-KCHJIONOB TO CxemMe 


CH, CH, H,C CH, CH, CH, 

no | CH, AY | | 

JL gk ANCA Mon: mee Je 

PP Ste LP 0, SS Oe 
\7 3 


HeoOxoJuMo OTMETHTh, UTO B JIHMTepaType HET ONPeeNeHHEIX JOKAa3aTeJbCTB 
/OSMOXHOCTH PaclIMpeHUsA ATHUIeHHOFO yreBoLOpOAHOrO Kouba TIpH KOH- 
LKTe C IATHHUPOBaHHEIM YTVIEM Y CTOMb MPOCTbIX CHCTeM HM B CTOWb MATKUX 
(rmoBuax (300—310°, o6bemHaa cKopocTb 0,2 yac~4), Kak B MepeunceHHbIx 
ilydaax, XOTA Taka BO3MOXKHOCTS OOcyxJasacb (1). Tloqo6HpIe mpeBpaureHuA 
TMeYaJIHCh JIMIMUb JIA OOee COMRKH‘IX MHOTOACPHbIX CHCTeEM, HMeIOWLHX XOTA 
I OHO OeH3OIbHOe KOIbUO. Boviee Toro, yka3bIBaslocb JaxKe, uro 1,1-quau- 
(MUIMMKJIONCHTAHbI HE H3MCHAIOTCA B CXOJHbIX YCJIOBHAX B OTCYTCTBHe Ta3a- 
DcuTeIA WM pearupyror c pacluMpeHueM WHKJa TOJbKO B TOKe BoJoposa (1). 
Tlostomy mpi nocTraBHH mpsamoH onpit c_ 1,1,3-rTpHmMerualuKONeHTaHOM 
(OTCYTCTBHe fa3a-HOCHTeIA; STOT OMbIT MOKa3as, YTO PaclMpeHHe KONbIa Jeli- 
“BUTEJIbHO MIPOHCXOAHT C O6pas0BaHHeM TeX %Ke apOMaTHYeCKHX YyrueBOOpo- 
PB, KOTOPble€ MOyualOTCA W3 H300KTaHa, MpaBya B HeECKOJIbKO HHbIX COOTHO- 
KeHHAX (M-KCHION : N-KcHION = 1: 1). O6pa3s30BaHHe o¥eHb HeOOubIOrO KO- 
HasecTBa APOMATHKH U3 A-NPONMMIMAKIONeHTaHa MBI Ha@oqaiH WU paHee (°). 
| popexeniste B HaCTOAIeH padoTe MapaJebHbIe OMIT! B OAMHAKOBbIX YCJIO- 
pMSIX C 1,1,3-TpHMeTHJIMAKIONeHTAaHOM HM A-MpOMMJIMKJIONe€HTAaHOM oKa3aJH, 
hro 13 mepBoro yrueBowopoka apOMaTHKH MOsMyyaeTCAH 3HaYUTebHO OOJbUIe, 
*2M H3 BTOporo. OTO HaXOJHTCA B COOTBETCTBHH CO CKa3aHHbIM BbILMe O MpeHMy- 
K.eCTBCHHOM PaClIMpeHHM KOJIbIa 3a CUeT TeEMHHAJIbHbIX Me€THJIDHBIX Ppymi. 

‘| Hs scero cKa3saHHoro BbITeKaeT CJeXyIOulMii BOMpoc: He OOpasyroTca HM 
MbomMaTHyecKHe YyIrseBOJOpOAbl H3 MapadpuHOB, cosepxKallHX WecTb H Gosee 
h OMOB yruiepoha B IpAMOM Welw, Taky%Ke Yepes MpOMexKYTOUHIE MPOAYKTHI 
| MATHUJICHHBIM IMKJIOM. Takoe mpeqmosoxwKeHHe BbICKa3bIBaJIOCb B JIMTepaType, 
ora WU He ObLIO 9KCMepHMeHTasIbHO NoATBepxeHO (1%, 14). He uMea Bo3Mox- 


1OCTH B aHHbIi MOMEHT H3y- 4; ¢ Cn H.C CH, HO! “cH, 
MTb MOBeeHHe B STOM OTHO- Say Ww 

fenuu Ooubwioro yncsana- ma es mS 
‘ApuHos, MbI O6paTHaHch K HC fee? OSs ert Lae aire pias Oils 
|,0-MMeTHurekcany (1) ,apo- CH; H,6 === GH—GH, 


FaTusallua KOTOpPOrO Ola (I) (II) (IIT) 
HaMH paHee Uu3yyeHa O- 

DibHO nogpoduo (', *). Ecam Obl B 3TOM CJly4ae apomaTHsal\Mx Wa ye- 
#8 CTAaIHIO MMKJONeHTAHOBOrO YyIreBOKOpOa, TO MepBMYHEIM NPOmyK- 
DM peakuvu Obwl Opt ToT xwe 1,1,3-TpHMeTHauNKAONeHTaH (II), KoTOpbIii 
Wpasyerca 43 M300KTaHa (III) H, ceqoBaTebHO, COCTaB APOMaTHYeCKHX yTvle- 
Las MOWyuaoulHuxcaA 3 2,5-MMeTHITeKcaHa H M300KTaHa, JOJ- 
keH Gp Obl ObITb OIM3KHM WIM WAeHTHUHBIM. Ec xe 2,5-luMeTHIrekcaH 
JeMOCPeACTBEHHO 3AMbIKaeTCA B WIeCTHUVJIEHHBI WMKJI, CMHCTBCHHBIM MpOLyK- 
M apOMaTH3allHi JOJDKeH ObITb N-KCHJIOJI, a M-KCHJIOJI OJKeEH OTCYTCTBO- 
aTb. EctTecTBeHHO, To 2,0-,MMeTMJIreKcaH, KakK HM pyre Napaduuy, 
lyqeT MOWBepraTbcaA JervpOUMKIM3salHH C OOpas0BaHveM MATHUJIeHHOTO 
jObla, a MOTOMY KakOe-TO KOJHUeCTBO ApOMaTHYeCKHX YIJIeBOOpOLoB 
OxwKeT OJyuaTbcaA M3 BO3HHKalollero mpH 9T0M I,1,3-TpHMeTHAMHKJO- 
eHTaHa He3aBHCMMO OT Apyrux yTe UX OOpas0BaHHA. CeloBaTebHO, 
PUCyTCTBHe M-KCHJIOJIa B MPOMYKTAX WHKJIM3AaIMH BeCbMa BePOATHO, HO Joa 
O B HOuyuaeMol cMecu GyeT HeMOCcpeACTBeHHO 3aBHCeTb OT TOO, BO3MOXKHO 
WM lpaAMoe OOpasoBaHHe WeCTHYIeCHHOTO KOVJIbILa. 

Onbir noKa3aJl, uTO apoMaTHKa, OOpa3yrollascaA M3 2,0-RMMeTHuIreKcaHa, 
erout Ha 95% u3 n-KcusIOma M Bcero Ha 5% u3 m-KcHsONa. KoncTaHTbl ka- 
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TaJIH3aTa MocJe YaleHHA APOMATHKH ObIIM 3HAYHTeJIbHO MOBbILMeHbI, YTO II 
3BONACT IpeAMOMORKUTH MPUCyTCTBHe B HeM OKONO 5% 1,1 ,3-TPUMeTHJIMKIONE) 
TaHa. TaKHM 0Opa30M, OOJIbIad YaCTh apOMaTHKM B Culyuae 2,5-2MMeTHJITEl 
CaHa BO3HHKJa MyTeM MpAMOrO 3aMbIKaHHA NapaPvHOBOH Wenouku B WecT 
YJICHHDIM WK, a He Yepe3s MPOMeXYTOYUHYIO CTaAHIO WHKJIONeCHTaHOBOrO yr 
Bowoposxa. CreopaTesbHo, NpelMouowKeHve, YTO 9TA CTAMMA ABJACTCA 0093: 
T@IbHO MpH OOpa3s0BaHHM apOMaTHYeCKHX YIeBOLOPOLOB U3 TMapadpHHc 
C yrslepoXHOM WemoOuKOH JIOOOH AJIMHbI, AIA MWwIaTHHOBOTO KaTaJIM3aTOpa MOJ 
HOCTbIO OTMaaeT. ITO aerT HAM MpaBO CuHTAaTb, YTO B H38YYCHHbIX HAMM CJ 
BHAX BO3MOXKHbBI ABe He3aBHCHMO Jpyr OT Apyra MpoTekalouiMe H Napa VJieJIbHb 
peakIHH WUHKIM3alMH MapaduHoB: c OOpas0BaHvHeM NATHUJICHHOO KOJIbIla, Kt 
TOPY!O Mbl MpeswiaraeM HasbIBaTb C,-erHApOUMKJNsalvet, H C OOpasoBaHHe 
INe€CTHYICHHOTO KOJIbUa, T. e. Ce-KerHAPOWMKNs8aluA. OTHMHM TepMHHaMH M 
6yeM MOJb30BaTbCA B HAIMUHX MaJIbHeWIWHX COOOMLeHHAX. 


QIKcMepHMeHTAABHAA UYACTSL 


Ucxohube yraeBOLOPOA TilaTeIbHO OUMIaIMCb Meperok 
KOH Ha KOJIOHKaX sddekTuBHocTbio 100 T. T. HM xpomaTorpadupoBaHuem. VJ 
KOHCTAHTbI NpaKkTHYeCKH COBMasaiM C HTepaTyPHBIMH WaHHbIMH (7°). 

KatTasu3 atop OM Bo BCex OMbITaX ,KPOME OMBITOB C H-NPOMNHMJIMHKJIONeHTE 
HOM, CJYKUJ CBeKeMPHFOTOBJeHHDbI NaTHHApOBaHHbIt yroub (20% Pt). Ox rc 
TOBHJICA 10 SemmucKomy (2°) BoccraHoBJeHHemM H,PtCl, dopMaiberHOM B Ie 
JIOWHOH cpeye. OnbiTb! NPOBOAMINCh B CTeKIAHHOH TpyOKe mpu 310°. Hecae 
TYeMbIi yreBOOpO MponyckaJicA Hal KaTaIM3aTOPOM C OObEMHOH CKOPOCTHI 
0,2 uac™t 6e3 ra3a-HOcHTeIA. CoOpanHbiit KaTaJIH3aT B3BeLUMBaJICA HW Mocwle ope 
J\esIeHHA eFO KOHCTaHT xpomMaTorpadupoBasica Ha cHiHKaree. [Ip 9ToM oT6y 
pajlacb ova (bpakUua JO MOABJICHHA B (PuMIbTpaTe apOMATHKH HIM Henpesedt 
HbIX H 3aTeM, JO KOHI[a BbITeCHEHHA YrIeBOLOpOROB u3 aflcopOeHTa, eile |1— 
(bpakuun. CofepxKaHue OlecpHHOB B KaTaJlM3aTe OlpeslesAsIOcb MO OpOMHOM 
YHCJY, ADOMATHKH — TIO pa3HOCTH OKasaTeJleH NpPeJIOMJICHHA KaTaJlH3ata JO 
mocule XpoMaTorpadupoBaHHA, WHKJIOMeHTaHOB — NO pa3HOCTH MoKasaTeue 
MIpeJIOMICHHA XpOMaTOrpadupoBaHHOTO KaTa/IH3aTa H MCXOAHOTO yruJeBOC 
poqa. DpakuHu apOMaTHKH OTMBIBaJIMCb OT HeOOJIbUICTO KOJIMYeCTBa MOMaE 
wero B HHX CHHPTA, CJIYKUBIUUerO BbITeCHHTeEIeEM NIpH XpoMaTorpadupoBaHUr 
M HCCe€LOBaJIMCb C MOMOLIbIO CIe€KTPOB KOMOHHAMMOHHOrO paccesHHa *. 

ApoMaTuuyecKHe yruaeBOROPORH W383 H300KTAHA. Ha; 
60 Mi KaTamu3atopa Oblato mpomyuteHo 95,1 r H300KTaHa (T. Kum. 99,2°/760 mM 
ny 1,3915, dy? 0,6919). Karanusat (93,4 r, Bbixon 98,2%, n> 1,3984 
cofepxKan ~4% apomaTuku, 3% onedpuHoB u 13,5% 1,1,3-TpHmMerHamuKsO 
neutana. XpomatorpadupopaHueM KatTasusata BblJemenb ppaKkuua I (n’p 1,3942 
vw dpakuns II (3,7 r, np 1,4858, d;° 0,8452). Cnexrpampupiit anamms dpakun 
II noka3aul, YTO cOfepxKalllaicd B HeH apoMaTHKa COCTOMT U3 62% m-KCH 
moma, 34% n-Kcunona, 4% Tomyola WH cieqoB o-KcHOuAa. 

ApoMaTuueckHe yrameBOROpoAn U3 2,2,3-TpuMeTHANeH 
taHa. Haq 100 ma katanu3atopa OblvionponyujeHo 129,4 r 2,2,3-Tpumerua 
neutana (tT. Kun. 109,8°/760 mm, np 1,4030, dz° 0,7160). Katranusat (128,0r 
BEIXOL 98,9%, np 1,4068) conepKan 2,5% apomaTHuecKux yraeBoxOpomoB 
4,5% onepuHoB u 5% 1,1,2-rTpuMeTusmuKIONeHTaHa. XpoMaTorpadupoBaHnen 
3TOrO KatTasu3ata Bbilenentt cpakuua I (np 1,4041) uv paxuua Il (4,1 r 
np 1,4660, d;° 0,8123). Cnextpambusii ananus dpakuuu Il noka3zaa, ur 
coflepxKallivecA B HeH apoMaTHuecKHe yrseBOROpombl cocroaT H3 68% m-KcH 
Jona, 26% o-KcHonma, 6% Tomyona WH cNehoB n-KcHOMNA. 


* Bee cieKTpockomuyeckue HCCIeqOBaHHA, YMOMHHaeMble B aHHOM pa6oTe, Npou3sBo_ual 
HayuHble coTpyqHuKu Komuccun no cnekTpockonuu AH CCCP B.T. Anexcanau u X. E. Cre 
PHH, KOTOPbIM MBI MOTb3YeMCH CyuaeM BEICKa3aTb CBOIO OlarodapHoCcTb 3a OKa3aHHy!O MOMOMLb 
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| ApoMaTuuyeckue yraesoxopogn u3 2,5-tuMeTusmrekcana. 
fag 30 Ma KaTanu3atopa 6bI0 mponyuleno 29,3 r 2,5-qumeruureKcana’ 
Kum. 109,3°/760 mm, np 1,3925, dj 0,6935). Karanusar (27,4 1, BbIxon 
1.5%, np 1,4010, dy 0,7065) conepxxan 8% apomaTuyeckux yraeBogoposos, 

D% oneunos M, CY2A M0 KOHCTaHTaM XpoMaTorpa*upoBaHHOrO KaTaMgata,. 

i 1,1,3-TpHmMeTusMKIONeHTaHa. PPO OED GD Chaney Zi, Valine STORO 
(TaIH3atTa BbILeseHb! yan I (23,8 r, nS 1,3935, d° 0,6950) u dpaxuua II 


Heer, 1p 14779," 0,8319). Cnextpambupli ananus dpakunu II noKxa3saua,. 
Ho COMepkallMecaA B HEH ApOMATHYUeECKHE YreBOMOPOAb! CocTOAT U3 95% n-KCH- 
Ja WH 5% m-KcuJONa. JlaTb yBepeHHoe cmeKTpocKomMyecKoe LOKasaTeJb- 
#0 Epucytcrsusa 1,1,3-rpumMeTusyuknonentaHa Bo cbpakuun I He yyasocn, 
aK Kak JIMHUM CNeKTpa, OTBeYaIOLIMe STOMY YrIeBOROpOLyY, OKasaHcb ca6bIMu. 
Pacwiupeune MaATH4UNeHHOTO KOAba 1,1,3-TpuMeTHaAnHK- 
SneutanHa. Hag 10 Ma xKatanu3atopa ee mponyujeHo 13,6 r 1,1,3-Tpu- 
;THIuKJoNeHtana (Tr. Kum. 104,9°/760 mm, nf 1.4112, di? 0,7483). i atatiiear 
B,4 T, Bpixom 98,5%, n> 1,4172) conepxan 9% apOMaTHKH H 4% oseduHoR. 
omatorpadupopanvem ero pbiemenbi: tbpakuua I (10,0 r, np 1,4095, 
0,7442), mpaxuua II (1,1 r, nS 1,4103) u dpaxuna III (1,01, n'$1,4807,. 
? 0,8405). Cnexrpanpupii ananus @paxunu III] noxasan, uro cogepxKatas- 
B HeH apomMaTuKa cocTrouT u3 50% m-Kcunona u 50% n-KCHsIONA. 
MIMAHHeE HANHYHA TeCMMVHAAbHDIX METHJIbHBIX Tpynn Ha 
-rKOCTb pacWHPeCHHA MATHYNECHHOFO KOMbIA. Onpite! mpoBo- 
\IMCb Ha CTaOHJMEHpORAHHOM KaTasiM3aTope, TaK KaK H3Me€HeHHe aKTHBHOCTH 
oMmbiIra K OMbITy Ha CBeEXKEMPHFOTOBJIEHHOM OOpasiie He MO3BOJMIO Obr 
eer, Ba pa3HbIX yIrvieBoJoposqa Ha OHO MOpuMH KaTaHM3aTopa. 

aTtomy Hal 10 Mia KaTasM3aTopa mponycKasicA B YCJIOBHAX OMbITa H300KTAH. 
() TEX TOP, MOKA AKTHBHOCTb KaTaJu3aTopa He CTasla MOCTOAHHOKW (H300KTaH 
FEKIIMZ0Basica Ha 12 0%). SaTeM U300KTAaH BBITeCHANICA C KaTasM3aTopa 
(Me€HTAHOM, a ToCeq_HHH —Bonopoftom. Ilocne stToro Haq kaTadH3aTOpoM' 
bonlyckasucb no ouepezu mo 6,2 r 1,1 3- CPU MG TEST TOUCH ae WM A-TIponHi- 


kuionentana (Tt. Kum. 130,9°/760 mm, nip 1,4263, a? 0,7763); B npomexyrke 
2)KyY HMMM OCTATKH KaTaJIW3aTa BbITeCHAJIMCh H-MCHTAHOM HW BOJOPOJoM. 
ATAIM3aTHI, MOJYYeHHbIe C BbIXOOM 88,6—88,7 % % MMeJIM Cue yIOulWe CBOHCTBA: 
aranusat 1,1,3-rpumerummuKnonentana c np 1,4160, d,’ 0,7527 nocne 
bomatorpadun umes np 1,4101 uv cogepxan, cneqoRaTebHO, 7% apoMaTHKH; 


iTaugaT H- NPOMMJMUKMOTICH TAHA C ny 1,4260, d;°? 0,7744, nocne xpomato- 
acun ume np 1,4254, Tr. e. copepxamn He 6osee 1% apomaTuKn. 


| Viucrutyt opraxnueckolt xHMUH Tlocrymusto 
il um. H. JJ. 3enuucKkoro 8 VII 1959 
Akayemun HaykK CCCP 


{| WHMTHPOBAHHAA JIUTEPATYPA 


|e i IAS aire, ING Gos Tiare ey ese, OOS IG (WIGS) ie A I a 
|| eee (ee D aeenliiereae mn om OlX et Oy 49011939) a Dame AnhG@dls ApH iG Kanal. 
\Jl. JIu6epmaun, M. YH. Baryes, JAH, 61, 67 (1948). 4A. JI. Iu6epman, 
#oOeMbI KHHeTHKH Hu KaTamu3a, M39. AH CCCP, B. 6, 1949, crp. 245. 5° 5B. A. Ka3aun- 
tu, A. Jl. JIuO6epmau un gp., JAH, 95, 77 (1954). °B. A. Kasancknuihi, 
| JI. Jiun6epmMau ugp., Mss. AH CCCP, OXH, 1959, 1071. “B.A. Kasauckuh, 
\JI. JIu6epmMaun ugp., JAH, 95, 281 (1954). Saal. Jiu6epmau, T. Jl. Jlan- 
HM Ha, paeAG Kasaucknh, TAH, Oy 7A (Gas 20S dL, eoe jo wee 

Awe vias, 1b IN, IO BePeh ROC ne ut me TLAH, Wlze, AHO) (Ole aya), ahs AN el eel ie 

u, A. JI. JIin6epman, H3s. AH CCCP, OXH, 1947, 265. 4B. A. Ka3au- 

u, A. Jl. JIu6epmMan uap., Xu. nayKa u opom., 2, 172 (1957). @C. WH. X po- 
Bee ee Ogubeanigenl KOs. as me A. Ka3zsauHcCKHl, Becru. Mock. yHus., Ne 6, 225 
57 WE, F.G Herington, E. K. Rideal, Proc. Roy. Soc., 184A, 434, 


’(1945), 4A. A. Banauguuy,C. E. Pauk, JAH, 56, 161 (1947). 15 FD. R os- 
nietal., Selected Values of Physical and Thermodynamic Properties of Hydrocarbons 
Related Compounds, Pittsburgh, 1953. 4° H. A. 3enuuckuh, M. B. Ty po- 
-Tloasaxk, Coop. Tp. axag. H. JI. 3enmuuckoro, 3, M3q. AH CCCP, 1955, erp. 271, 375. 
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Jlonauagm Akagemun uayrx CCCP 
1959. Tom 128, Ne 6 


XHMH 


B. A. KPEHIEJIb, axagemux A. B. TOMUMEB u J. E. WJIbMHA 
XJIOPHPOBAHHE MOHOXJIOPMPONAHOB 


Ilpu paccmMorpeHuu BONpOCcOB BAHAHHA MOJIeKyJIAPHOWM CTPyKTYPbI Nap 
PHHOBOrO yrueBOAoposa Ha 3aKOHOMePHOCTH eFO XJIOPHPOBaHHA CyllecTBe 
HbIM MHTepec IpelcTaBAeT MOPANOK 3aMeWleHHA ATOMOB BOAOPOAa XJOPOM TI] 
XJIOPHPOBaHHH MOHOXJIOP3aMellleHHbIX JO uxMopHAoB. Ilo sTomy MOBO; 
MHOFHMM HCCeAOBATeIAMHM BbICKa3bIBAIMCb Pa3JIMUHbIe TOUKH 3peHuA. B p 
6oTax Xacca u Max-bu (1, ”) yrBepxKfaeTcsx, 4TO pH MapodasHoM XJOpup 
BaHHH IIpHCyTCTBHe aTOMa XJIOpa y yrviepOHOrO aTOMa MpeNATCTByeT jad 
HeiilueMy MIpHcoeqMHeHUIO XJIOopa K TOMY Ke aTOMY yrsiepofa. O@HaKO 9TO TI 
JIO*KeHHe HeMpaBHJIbHO. OHO, B YaCTHOCTH, He KOppecnouyAupyer Oosee paHH 
BbICKasbIBaHuam Peuo (°) u IraBeua (*), KoTOpble 3axaBHJIM, YTO IPH xsOp 
POBaHHH MOHOXJIOPMpOH3BOAHbIX TMapa*PHHOBbIX YIVIeBOOPOAOB BTOPOH art 
xslopa 3aMelllaer BOAOpOR y Toro %*e yruieposxHoro aToma, 4TO HM MepBpI. C Ap 
roH cropoup!, ee Metiep (°), u3y4uad XJOpHpoBaHve OpraHHyueckuX CoelHH 
HHH, OOpaTHJI BHMMaHHe Ha TO, 4TO BTOPOH aTOM XJIOpa 3aMelilaeT BOOpt 
y aToMa yrvlepoya, cocefHero Cc TeM, KOTOPbIN yxKe COeAMHeEH C aTOMOM XJIOP 
AnaJIOrMyHble pesyJbTaTbl OplwiH nowyyeHb Tepmudembyepom (°), TakxKe HCCI 
OBaBLIMM XJIOPHpOBaHHe yIrweBoROpoAoB MATHXOpHcTOH cypbMoH. Bec 
C TeM, OH OTMeUYaJI, YTO BO MHOFHX cuTyYaAX HaOJOLaocb OOpasoBaHue |, 
J\UXJIOP3aMeLLeHHBIX. 

Mycxat u Hoprpyn (*) 3ameruau, uTO np toTOXUMHYeCKOM XJIOPHpOBaHI 
MOHOXJIOpOyTaHa B HapoBoH (dbase OOpasyloTcaA BCe BO3MOKHbIe THXJOPHI 
B ToM 4uucae 16% 1,1-3ameuleHHbIx, 23% 1,2-, 26% 1,3- u 7,4% 1,4-nuxsI0 
OyTaHa. 

Ha cooTuouleHve M@exKAY H30MepHbIMH AMXJIOpHsAaMu, Kak noKa3amH Bor. 
u Pacr (8), ompeyeieHHoe BJIMAHHe OKasbiBaeT TeMMepaTypa XJOpHpoBaHHA 
Tak, Ip TepMMYeCKOM XJIOPHpOBaHHU XsJOpUcToro sTHa HaGMOLaeTCA YBed 
yeHHe BbIxXoga 1,1-quxnopstaHa (B CpaBHeHHM C KOJIMYeCTBOM O6pasylollero 
1,2-4uXJopufa) Ip NOBbIWeHHH TemMepatypbl. JlioOonbiITHO OTMeTHTb, 
STHMH 2Ke AaBTOPaMH IPH JaJbHelilieM XJopupoBaHnHH |,1-quxslopstaHa (B CMe 
c 1,2-quxJ0psTaHoM) OblwIO OGHapy2xXKeHO OOPasOBaHHe 3HAUHTEJIbHBIX KOIMUeC 
1,1,1-rTpuxsopsrauHa. 

Takum o6pa3om, BonpekH upaBunam Max-Bu u Xacca Bo3MOxKHO O6pas 
BaHHe He TOJbKO 1,l-, Ho H 1,1,1-x0p3aMemeHHHIX yraeBoLOposos. 

PasOupad sABJIeHHe BHILMHaIbHOTO |addekTa Mp XJIOPHPOBaHHH yrvieB 
oponos, Tumenko u Uyp6axkos (*) TakxKe MpHXOAAT K 3aKJIOUCHHIO O BepoA 
HOCTH OOpasoBanna 1,1-3aMelleHHbIX MPH XJOPMPOBaHHH MOHOXJIOpHAOB. 


QKCNePUHMeHTAALBHAA YWacTh 


B Hacrosmlelt padore ObWl0 SKCIepHMeHTAaIbHO M3y4eHO XJIOPHpoOBaHHe H3 
Me€PHBIX MOHOXJIOPNpONaHOB, MpeABapHTebHO NOJYYCHHbIX TEPMHYCCKHM XJ 
pupoBaHveM. ponaua. 

B mepBoli cepHM ONBITOB MpOBOAHOCb TepMMYeCKOe XJIOPHpOBaHHe MOH 
XJIOPNPpONaHOB Ha YCTaHOBKe, aHaJIOrMYHON UCNOJIb30BaHHOK pH TepMuyecK 
XJIOPHPOBaHHH MponaHa (1), XJOpHpOBaHMe MpoxoAuIO mpH Temmeparypi 
300—340° M OTHOMeHHH XIOpuya M XWopa, paBHom | : | (no OOpemy). 
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'CkKoHJeHcHpoBaBlineca B MpHeMHOM CHcTeMe MpOAyKTbI peakIMH MocuJe co- 
BETCTBYIOULeH THLaTe/IbHOM OOpadoTKH (MpOMbIBKa, CylKa HM T. M1.) MosBepra- 
b YeTKOH pasroHKe Ha peKTHPHKAWMOHHOM KOJOHKe (20 T. T.) HM 3aTeM OT- 
bHbIc @pakKWWH XapaKTepH30BaIHCb (bU3HKO-XHMMYeCKHMM CBOLCTBaMH. 
OMe TOPO, B BbIJeJICHHbIX (PPakUUAX LMXJOPNpONaHbl ULeEHTUPULApPOBaMCb 
MMYecKH: 1,3-RuxNOpmponanbl MO COOTBeTCTBYIONIeMy MponaHAMouy, nmosmy- 
HHOMY THJPOJIM30M BOJHbIM PaCTBOPOM NOTallia MO H3BeCTHOH B JIMTepaType 
omuke, 1,2- 4 2,2-2uxNOpmpomaHbl 10 NpokyKTaM KOHJeHCalWM UX Cc 6eH30- 
mM. 1,1-]]uxnopnponan uyeHTHpHApoBanu m0 cbu3HKO-XHMH4eCKHM CBOH- 
aM. PesyJIbTaTbl OMbITOB TepMHYeCKOrO XJIOPHpOBaHHA H3OMePHbIX XJIOp- 
OnaHOB cBeJeHbI B TaOu. ‘1. 


Ta6auna 1 


Tepmuyeckoe XJIOpHpoBaHHe XOpmponaHos 


atts ° CoctaB npogyKta, Cc 
oe g BEC. a UG AATBEIM. i Wa ach odaleyacleLind sop EnoE 
aos Bh pa3sroHK4H) - 
‘ 2 " it 
a eee te iS Be TPA, ee 8 ; 2 a ; Q ; Q ; 3 i 
8 Pepe s | fa | #8 | Ge. | fee | fee | ees 
os oa, os ae a5 NSB] MRA] New |] Me 
=a oO moe =o RaQ aK NKE a KG a xo — KE 
1-xopmponan 47 305 (P6959) 1925627 -49)071 25,87 |) —— 25,9 Rhos AMitoO ee 
| 1-xmopnponan 34 342 NE46) 8) 920) 90845281233) 9) oe loon Olan. O 
2-xlopmponaH Al 300 | 46,6 | 18,9 | 41,0 | 40,4 | 54,8); — | 45,2] — 
_ 2-xslopmponan 36 BOA MILES On Ono OO) toledo OuleoOnae|) —=leoo,.On |= 
||| 2-xsopmponay abel PSO el OP DALs SS NP OLL/As ation Case Shall Ws AIG ath aN aye) |) 
i 2-xJlopnpomaH 40 | 342 | 53,8 | 21,3 | 62,0 | 16,7 | 61,4 | — | 38,9} — 


\TIpumMensemble Hamu MeTObI pa3srOHKH HM BbIeeHHA OTIeIbHBIX PpakUHit 
MXJIOPHAOB OOeCHeYHBaIH MOJyYeHHe MpOAYKTOB JOCTATOUHO BbICOKOH cTe- 
HIM UHCTOTHI, 4TO HJOCTpUpyerca JaHHbIMH, COfepKalluMuca B Ta. 2. 


IheOgumcwa 2 


@u3uko-xuMuyeckHe XapakTePHCTHKH AMXJIOPIPOMaHOB 


2,2-Luxnmopnponau | 1,1-Muxnopnponas | 1,2-Iuxnopnponau yeaa 

2 | BO | nD | | PD | ge | 20 | ge 

ene puMenTasbubie 41,4127 |1,0905| 41,4292 |1,1325} 1,4390 |1,1548/1 4510/1, 1984 
[| AHHBIC 

trepaTypHbIe 4,4117 |1,0915) 41,4288 |1,1321) 41,4888 |1,1545)1, 4520/1 , 1986 


,aHHbIe 


| Kak culekyer 3 MpHBeMeHHbIX BbIllle SKCMe€PHMCHTaJIbHbIX JaHHbIX, MpH 
DOMMYUeCCKOM B3aHMOJeHCTBHH C XJIOpoM |-xJopnpomaHa OOpasyiOTCA TOJIbKO 
H-)1,2- wu 1,3-quxopmponanpl. 2,2-],uxJiopmponaH He oOpa3yerca, YTO yKa- 
4BaeT Ha OTCYTCTBHe MMpOM3a B yCOBNAX OnbITa. IIpu TepMuyecKOM Xe XJIO- 
jpoBanuu 2-xsopmpomavHa OOpa3yeTca 3HAYMTeJIbHOe KOMMYeCTBO 2,2-TUXJOp- 
jjolaHa UM HeCKOJIbKO MeHbIee — 1,2-3ameujennoro. [loy4enuble JaHHble elle 
i NOATBepxK Lalor OOpaso0BaHve %4’-3aMelLeHHbIX MPH XJOPHpOBaHHH XJOp- 
KaHOB. 

| BecbMa s060MbITHBIe HaGJOMeHHA Ob CheaHbl pH POTOXHMHYeCKOM XJIO- 
|poBaHHu XJIOpMmponaHos. 

|| MoroXHMMYeCKOe XJOPHpOBaHHe MpOBOAMNOCb TaKHM OOpa3soM, TOO! MO 
8MOXKHOCTH H36exKaTb OOPa30BaHHA TPH- MH MOMMXJIOPHAOB, HM MOTOMY XJIOp 
ONycKasICAd B PeaKUMOHHY!O X%KMAKOCTb B KOMMYecTBe 50—80% oT TeopeTH- 
M’KM HeOOXOLMMOrO AVIA MOuyYeHHA AUxsopmpousBosHEIX. Tlomyyaempie 
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TIpOAYKTbI peaKUHH OOpabaTHiBaHCb MU XapakTepH3OBaJIHCb TaK We, KaK 3 
6bwio YKa3aHO BbIe JWIX MpOLyKTOB TepMHyecKoro XJOpHpoBaHusA. Pesys 


40 BW ae Pats 
20 2 30 0 B10 WU Wib% G02 30 W W 60 10 80 Wir 
Puc. 2. Kpupast pa3roHkH JMXJIOp- 
mponavHop doToXuMuyecKoro XJIOPH- 
pospanua 2-xmopmponana (xn — XJ0p- 
mponan, xn — WuxmopnporaH) 


Puc. 1. Kpupax pasroHku fuxw0p- 

MpomaHos (POTOXHMHYECKOLO XMOPHPO- 

Banus 1-xmopmponava (xn — xXJop- 
Tponan, 0xn — Auxmopmponas) 


TaTbI OMbITOB (POTOXHMHYeCKOrO XJIOPHPOBaHHA H3OMePHHIX XJIOpnponaH 
cBeyeHbI B TaG/. 3. KpHBble pa3rOHOK MOJIyYeHHbIX AMXJOPpUAOB Hus0Opaxe! 
Ha pue. | x 2. 

Ta6Onmuua & 


@MoTOXuMHYeCKoe XJIOPHPOBaHHe MOHOXJIOPNpONaHoB 


o } =& , CocTaB mpofykTa, Bec. % CocraB Quxsopnponanos, Bec. Y 
= S Bienes S (N10 JaHHbIM Ppa3sroHKH) (OT CYMMbI JHXJOPHAOB) 

f9 Mo Ser =) 
e a ta ea Ox at ae } $ } d 
El §8 soe | Be 5 Ss | SE | 2e LE te |e 
ge) ge | BOR | Be | 25 7 G5) oo | kon) Fou | fou clam 
2|.é2, sez | Ge] 82 | Bf | Be [ake see | oo 

1-xnopmponaH# 
168] 120 79. 46560 42.4 169, ute oma, B= 15,2 61,0 | 23 
170 116 68 Novy All alia’ 63,5 | 19,9 = 22,4 49,6 28 
173 136 65 182,0} 20,8 61,8 | 17,4) — 24,8 54,5 23 
182 ANZ 53 140,0} 33,9 Sond a On| 15,5 59,3 25 
194 117 57 154,0} 25,9 57,9 | 16,6 | — 14,0 50,4 30 
i, 117 72 Maye || ALES 7 65,6 | 16,7 | — 9,0 63,3 27 
2-xlopmponau 

469 114 72 154,2| 16,4 IS OS | Bhs == 42,5 2 
{71| 4414 79, 14880) 9b0, 83 Sa) 75 a5 0 = 43,0 = 
483 114 54 138),0)|— 3252 DilZele LOOM mOSnO 42,0 - 
87 114 60 145,0] 26,6 54,4 | 19,0 | 58,8 = At 2 - 
FOF P14 58 1360) (27,7 WV 55 7a M6 6 5s 5 — 41,5 2 
118 113 66 145,0| 20,7 64,0 (15,3 1 54.4 — 45,9 - 


CpeQHHli H3OMepHbIli CocTaB NOJYYeHHBIX JMXOpMponanoB xapakre 
3YeTCA JaHHBIMH, COJepKalllHMuca B Tabu. 4. 


Ta6muna 4 
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Cpequnii coctaB AuxjopuzoB 


Cpefnee cofepKanuve B NpomyKtax XJOPHpOBaHHA, °/, 


VcxogHblii MOHO- 
xslopnpomauH 1,4-muxstop- | 1.2-uxsop- | 1,3-quxnop- | 2,2-mnxso0p- 
nponaH mponau mponau nponan 
seni 
1-xslopmponax 15 59 26 — 
2-xlopmponaH — 43 — Sal 


TakHM 06pas0M, MOJIO*KeHHe aTOMA XJIOPa B MOJIeKYJe XOPaKaHa OKa3bI- 
eT CyIeCTBeHHOe BJINAHHe Ha NOPALOK NocMefyoulero 3aMelleHHA BOOposa 
lOpoM. 

B ciyyae 2-xJlOpiponaHa OCHOBHOe KOJIM4eCTBO XJIOPa 3aMellaeT BOMOPOA 
yrviepOAHOrO aTOMa, YKe CBASAHHOLO C XJIOPOM, H COpa3yeTca B Npeobsapato- 
M koulMuectTBe 2,2-quxopnponaH. IIpH xuopuporanuu xe 1-xnopnponana 
MelLeHHe BOJOpOa XJOPOM MPOWCXOAMT MpeHMylWecTBeHHO Tak, YTO COpa- 
etca 1,2-tuxn0pmponaH. Oror dakT CObACHAeTCA pasNNUHEM B I/IeEKTPOHHOIi 
PYKType H3OMePHbIX aJIKHJIXJIOPHJOB. 


Iloctynuso 
30 VI 1959 


UMTMPOBAHHAA JIMNTEPATYPA 


Sis; Jen la Msc Bee PS Wie blew, Indaand Eng. Cheng) 27) lOO\9385): 
ass, E. T. McBee et al., Ind. and Eng. Chem., 28, 1178 (1936). aA. Re 

1t, J. Am. Chem. Soc., 33, 327(1911). RE SUC ey Oy, dis Mane Cit SOS y SB, MEW 
Pel): © V. Mayer P. Muller, J. Prakt. Chem, 46, 151 (1892). © S: Heérz- 
limceer,, Ber. 26, 2932 (1899). “Sl BeMils kia ty) A. Bs N ofr thitampy J: Aims Chem: 
., 52, 4043 (1930). SW. E. Vaughan, EF. BR Rust, J: Org. Chem., 5; 479 (1940)- 
Mea iHllye Huk Oy Au yiplO.ak ok, KORG a7 C93 (198A Soe AL IB, To Hime Be 
A. Kpeuueas, J. E. Wapuna, JAH, 107, Ne 1, 89 (1956). 
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Jlokaangp AnkagemMuu nayrk CCCP 
1959, Tom 128, Ni 6 


XHMH 


UY sen-Koppecnonjent AH CCCP J]. H. KYPCAHOB, B. H. 37AHOBHY un 3. H. MAPH! 


MIPHMEHEHHE YPABHEHWSA FAMMETTA JIS) PEAKILHH 
H30TOMHOrO OBMEHA BOJIOPOJIA 


B uacrosueli paOore ObivlO HCCeLOBaHO BJIMAHWe 3aMeCTHTeeH Ha T 
JIBUXKHOCTb aTOMOB BOROposa B MeTHJIbHOH rpynme MapasaMellleHHbIX allel 
(peHOHOB 

Dee Boe 
x—€ __S—cocH,. 


JlyuWIMM MeTOJOM JIA H3yYeHHA NOABMXKHOCTH aTOMOB BOAOpOsa ABMACT 
MeTok HWsoTOMHOTO OOMeHa BOOposa. 

TIpeumytlecTBoM peakIHH H3OTONHOrO OOMeHAa ABJIAeTCA TO, YTO HCXOLH 
Wi KOHEUHbIe BeleCTBa XMMHMYeCKH HACHTHYHI. PeakuMOHHad cpela ocTaeT 
HeH3MeHHOH B TeyeHHe BCeH peakILHH. 

C 9sToli Ke TOUKH 3PpeHHA MOJOKUTeEMLHOM CTOPOHOK BOAOpoqHOrO OOMe 
ABIACTCH OUCHb MaJIbId OObeEM 3aMeCTUTeIA (MeliTepoHa), Osaroqapa el 
crepwueckHe (aKTOPLI He MOryT ObITb ONPeAeJIAIOULMMH B STOH peakUMH. 

Kak u3BecTHOo, ypaBHeHue Tammetra (1) ycTaHaBJIMBaeT KOJIHUeCTBEHH] 
CBA3b M@XKy PeaKWMOHHOH CMOCOOHOCTbIO COeAMHEHHH pAla OeH30Na U Mp 
posot 3amMecTHTeIA B Mapa- WJM MeTamoJloxKeHUH. 


K 
eng 


rie K — KOHCTaHTa CKOPOCTH peakUHH (paBHOBeCHA) 3aMelleHHOrTO coeHI 
Husa; Ky — KOHCTaHTa CKOpOCTH peaKIUHH (paBHOBeCHA) HesaMellleHHOTO Ci 
; JMHEHHA; o — KOHCTaHTa 3€aMeCTHTEJ 
| + (CH),N KOTOPaH SaBHCHT TOJIbKO OT MpHpoOsbl ; 
' MeCTHTeIA H e€FO MOJIOHKCHHA B OCH3OJIbH 
KOJIbIle; 9 — KOHCTaHTa peaKIHH, KOTOP 
ae onpefeA#eT YYBCTBHTEJIbHOCTh peakILuy 
BJIMAHHIO 3aMeCTHTeJISA. 

OHakO XOTH MpHMeHHMOCTb ypaBHeH 
Tammetra OblJia uccieqloBaHa Jia MHOI 
peak (*), 9TO ypaBHeHHe He NpuMel 
JOCb JO CHX NOp WIA peakIHH H380TOMH 
oOmeHa Boyopona. Mpi usyuuau npume 
MOCTb ypaBHeHua Tammerta Qa peak 
BOAOPOAHOrO O6MeHa rapasaMellleHE 
alleTOeCHOHOB B IWleJOUHOH cpele. 

Peaks BOXOpOAHOrO OOMeHa TIpOBO 
Jlacb B cpefe adcomoTHoro AelTeposTaHOwla, B3ATOTO B GOJIbINOM H3O6bIT 
nog WeHcTBHeM STHIaTa HaTpUA B KayeCTBe KaTaJM3aTOpa. Bpwin onpenese 
KOHCTAHTbI CKOPOCTH peakUHH 1-ro nopszKa upH 20° Aa BOLOpOAHOTO OOM 
alleTodeHOHa HM ero Mapa3aMeUleHHbIX: HHTPO-,OpOM-, JMMeTHJIaMHHO- VM MeT 
cualeTOpeHOHOB, a TakxKe /-alleTuIupenuia u 4-HuTpo-4’-aneruiqubenu 
KOTOPble PaCCMATPHBAJIUCh KaK 3aMEeIeHHbIe allero@eHona (cM. Ta6. 1). 

Bpul mocrpoed rpapukK 3aBMCHMOCTH JlorapHdMa KOHCTaHTHI CKOpocTH 
AKUHH BOMOPpOMHOrO OOMeHAa 3aMeCLICHHbIX alleTO(PeEHOHOB OT KOHCTAHTbI 32 
cTuTesaA o mapa. Kak BuyHuo us pc. 1, Ta 3aBHCHMOCTb rpaduyeckH BEIPAaR: 
cA MpxAMoH wMHHeH. 
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| 
| 


GE 


Ta6b6auna 1 


Temnepatypa nmaBpaeHua, 
- C Pe SaMecTHTeJIb B 
eTOH o ceK.—} napanosiomwKennu o Tlapa* 
ucxomuoro | BprzemeHHoro 20°, 
KeTOHAa KeTOHAa aeeTogrd 4 

i TOCeHOH (T. Kun. 

Hl 78,5°/10MM) (3,62+0,26)-10-* = 0 
luTpoateromeHou 79,7—80,1 79,2—79,7 (3,04+-0,09)-10-4 NO, 0,778 
) poMalleTodeHou 52,5—53,0 52,5—55,0 (9,80+1,15)-10-5 Br 0,23 

eTOKCHalleTOPeHOH 37,8—38,5 37,2—387,4 (1,390, 16): 410-5 CH,0 —0,268 
\HMeTHJIaMHHOalleTO- 

)CHOH 105,2—105,7; 105,7—106,4 (1,62+0,17)-10-* (CHs3).N —0,83 

h.WeTumgudenua 122,0—122,5} 122,0—122,5 (8,62+£0,26)-10-§ GH —0,01 

HMuTpo-4/-aueTunqudenua 153. 4— 153, 9| 4154,0—154,4 (6, 69+ 0, ,57) 10-5 n-NO, — C,H, 0,223 


| * SHauenus o Mapa B3aTHI_ M3 TaOMubt Max Jlanuna u Bpayna (3), 3Hauenne o qua 
|NOz — CeHa H3 pa6orT Bepauuepa (4 ye 


TakuM OOpa30M, nOoKa3aHO, 4TO ypaBHeHHe Tammerra co6Jlofaerca fas 
jPAKUMU BOMOPOMHOTO COMeHa 3aMeILeHHbIX alleTOPeHOHOB B WleOUHOL cpere. 
aueHue p, HalieHHoe JIA STOH peakuHH, paBHo 1,43. Koaddunnent Kkoppe- 
is P= 0799. 


OKCNTeCPHMeCHTAMbBHAA UYACThS 


PeakuuwA BOfOpOAHOrO OOMeHa KeTOHOB MPOBOMUach B Cpeme abcomOTHOTO 
bHTeposTaHovia (c cosepsKaHHeM JelitepHa B rugpoKcuse 8—9 ar. %), KoTOpbIit 
3JIAJICA PACTBOPHTeJIeM WH JOHOPOM JetTepuaA. JlelireposTaHoOd Obl B3AT B OOJIb- 
(OM H30bITKe: | MOuIb KeTOHAa Ha 200—800 Mose JeliTepocnuptTa B 3aBHCHMOCcTH 
ir pacTBopumocTH keToHa. Ha npumepe atlerodeHoHa ObWIO MOKa3aHO, YTO 
|} STHX YCJIOBHAX KOHeTaHTa CKOpocTH peakuHH |-ro nopszKa BOopogxHoro o6- 
HeHa He H3MeHAeTCA IIpH H3Me€HEHHH KOIMYeCcTBa eliTeposTaHoia B 4 pasa. 
| CrelWaJIbHble OMbIThI NWOKasasIM, YTO peakIMA BOLOPOAHOrO OOMeHa KeTO- 
HOB C JeHTePOCHMPTOM He HleT B OTCYTCTBHe KaTaJMsaTOpa. B kauecTBe KaTa- 
) 3aTOpa MpHMeHAJICA PpacTBOP STUJIaTa HaTpHA B enTrepostanoule. Ilpu onpe- 
FJICHHH KOHILCHTPalHH KaTaJIMsaTOpa STHJIaT HAaTPHA) HEHTpaJM30BaJICA H3- 
{5ITKOM 6uKomata Kanua KJO; -HJOs, NIPHMeHeHHOTO B Ka¥eCTBe Oj{HOOCHOB- 
oH KNCJIOTBI, a H30bITOK 6utionara onpeyeaicd HOLOMeTpHuecKH. 

| lin WpoBeyeHusd peak BOLOpoHoro OOMeHa kK pacTBOpy KeTOHAa B Jleli- 


\ollad KOHICHTPaluaA ITMaTa HATPpHA B peakWMOHHOM pacTBope Onna paBya 
00036 N. Bpema npwaMpaHud KaTasiu3aTopa OTMedalOCcb KaK BpeMA Hauasa 
seakILHH. 

| Or6op mpo6 npoBoszMicH BbiaBIHBaHHeM CYXHM a30TOM YacTH pacTBopa 
8 peaKUHOHHOH KowOpI. Peakuua BofoposHoro oOMeHa mpepbipaslacb n60 
iJ eHHeM jo —80°, H60 CHJIbHBIM pasoaBuleHiem BOOK (B 25 pas). 

| Ilpexpamenue peakmun oxJlaxkKeHHem jo —80° mpHMeHaAOCh B cuJlyyae 
4-HuTpoatlercteHona, 4-HuTpo-4’-alleTHqu@enusa, /-JMMeTHaMUHOAaleTO- 
geHOHAa MH n-allerusgud@enusa. [1p sTOM KeTOHH! BbINalawH B OcaqoK. B cnyuae 
imerodeHoua, n-Opomatierodenoua H N-MeTOKCHalleTOMeHOHA PeakUHA Npekpa- 
lanacb pas0aBueHHeM. 

| Koxrposbypimi onpiramu ObIIO NOKa3aHO, YTO Np oOxsaxKyeHHH Wo —80° 
| mp pasOaBeHnu Bosol B25 pas peakKUUA BOLOPOAHOO OOMeHAa UCCJeyeMbIx 
(@TOHOB TpakKTH¥eCKM He UJeT. 

| Onpefenenue cofepxxaHuA JeHTepHA MPOBOMMOCh KalesIbHbIM MeTOJOM. 
Ipusezenupe B Tab. | KOHCTaHTbI CKOPOCTH peakIMM ABJAIOTCA CpeqHeKBal- 


JaTHuHpiMi 8—10 usmepenui. 


VuctutyT 2eMeHTOOpraHHyecKuX CoeMHeHHH Toerynusio 
Axkayemun HayK CCCP SVL T9 69 
ILHTHPOBAHHAA JIMTEPATYPA 


ammett, Physical Organic Chemistry, ch. VII, 1940. N.-Y. — London. 
(PH. Hd e, Chem. Rev., 53, 191 (1952). SDaice Dram ne lw HaGe Biro Watts OTe, 
fem; 23, 420°(1958). “Er Beer timer, LHL iu, J. Am: Chem. Soc., 75, 2417 (1953). 
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Jloxnago Akajfemunu Hayk CEOGE 
1959, Tow 128, Ni 6 


XHMHA 
B. A. KYXTHH, B. C. ABPAMOB u K. M. OPEXOBA 


NEPErTPYNMNUPOBKA I®UPOB X-OKCHAJIKHJIPOCPHHOBDbIX 
KUCJIOT B H3OMEPHbIE ®OCPATHI 


(ITpedemaeaeno axademuxom B. A. ApOysoeem 12 VI 1959) 


Ohupbt 4-oKcn-f-rasousaKWPOCPUHOBHIX KHCOT MpH WeJOUHOM Werupo- 
XJIOPHPOBAaHHH aloT Kak HOPMAJIbHbIe NpOLYKTbI — supbl sMO0KCHPocPpHHOBbIA 
KucloT, uTo noKa3samu B. A. Ap6y30Bp c corpyquuKamu (') u B. C. AOpamor 
u A. C. Kanycruua (?),— Tak HM NpOLYKTbl, MOMy4arouldeca B pesyJIbTaTe Nepe- 
rpyMMHpOBKH,— Henpefetbuble atupbl coctbopHo KucwoTsI (%, *) 


NaOH 
(RO), P — CH —CXs ———> (RO),P—O—CH = CX. 
| | | 
O OH O 


Takaa nmeperpymmuposka no Benrempeopdy (°) MoxkeT HMeTb MeCTO JIMILIE 
B TOM cJlyyae, eculH X CnocobeH OTUIeMIATbCA B BUe aHvoHa. B Apyrux cay 
yaAX NOX AeHCTBHeEM ULeIOUH MpOMCXOMUMT paca Ha aJibseruyk u AHamKusoc: 
cbopuctpie KucsoTHI (°). 

AnaJlorHunad MeperpynMHpoBKa MpOMCXOLUT pH felcrBuH WMaHUcrTor< 
HaTpHA Ha ONCYJIbUTHbIe COeAMHEHUA SPUPOB a-KeTOocpPHHOBIX KUcsOT (*) 
BMecto OxKHJlaeMbIX SPHPOB &-OKCH-o&-lMaHaJIKHIOCcpHHOBbIX KUCIOT Noy 
yaloTCcd H380MepHbIe (ocdarel: 


@O= 
| HF 
eT lida; Aiea y RPA aac 
| I 
CN O CN O CN 


OHMM 3 Hac Oplia U3y4eHa peaKUMA HeNocpescTBeHHOrO JelicrBua Anas 
KHJIpOcpopucTbIX KHCMOT Ha AMallerus (°), KOTOPad NpOXOA_UT pu HarpeBanH 
no 100° 8B 3anaaHHbIxX aMnysax HM MpHBOAUT K spupam &-OKCH-B-alleTosTH poe 
(puHOBOH KucHoTE. IlopropeHue onpiroB c coOmO2eHHeM ycOBHH Ux MpoBe 
AeHHA NPHBOAUT K TeM Ke adupam a-oKcu-f-alerodocuHOBOH KHCJIOTbI, KOTC 
pble MpecTaBseHbI B Tad. | (mpogyKTpt A). 

IIpH mpoBeyeHuu ONbITOB B pyrux YCMOBHAX OblIM MOyYeHEI MpOLyKT! 
C APyrHMH KOHCTaHTaMH. ITO OOcCTOATeIbCTBO 3aCTABHJIO HaC 3aHATLCA JeTaIE 
HbIM H3yYUeHHeM BJIMAHMA SKCHePUMeHTAJIbHBIX YCJIOBHH TeYeHHA PeaKIMH MEK] 
AMANKUMPOCpopuCTLIMA KMCOTAMH MW J\MaleTHIOM H M3y4eHHeM cTpyKTYp! 
NOY4awouluxcA MpOLyKTOB. Bpwio NoKasaHo, YTO eC peak JelicTBuA IF 
ANKHNPOCPHTOB Ha AMalleTHJ MpPOBOAUTs B KOGe MPH TeMNMepaTypax BBI 
100°, ro nonyuaiorca mpogxyKTe B, npegqcrapnenunie B Taba. 1. Han6onee no) 
poOHO BIMsAHHe yCOBHH OMbITa OblO H3y4YeHO Ha TeueHue peakIHH AMaTHIpo 
(POpHcTOH KUCJIOTHI C WMaUeTHJIOM, KaK 9TO TIpefcTaBeHO B Tabu. 2. 
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Ta6Omunma 1 


MRp Coneprkanue 
®opmywa BemectBa Be ties an ae rs See Buxon, P,% 
CH, 
| 
wee eo A} 116°/4 |1,4530/1 , 2391] 42 76 | 42,31 54,0 | 15,80 15,84 
OmGEr 
—, re B 132 = 1, 4340/4 2210] 414 ,84| 41,94 DS, Ha Lomaalehoned 
| Che bch: 138° 45 
CH, 
1 | Mee 
ieee rer cee A 138— 1 4445/1 1397 52526 SLABS: 66 ,6 13,87 13,84 
1| O OH 140° /10 
i Be pr aieeR Fort 5 433=— 1, 4230/1 4148) 51,17) 51,15] 62,1 118,93] 13,84 
fe) CH, 134° /10 
| CH, 
7) | 
i A 142°/4 | 4480/1 ,0644 70,44|70,02| 84,0 }44,14 | 41,07 
O OH 
JC,H,O),P—O—CH—CO—CH, Bl 460— |, ,4270/1 0178] 70,55 | 69,62} 33,1 | 411,26] 41,07 
aa 161°/10 


i Ta6auna 2 


Banauue yCOBui omblra Ha MpoTeKaHHe peakUuu AMaTHIpochopucTou 
KHCJIOTEI C HaleTHJIOM 


T-pa peak- |Bpema,| IlomyyeHHpit |Bprxoz, 
YCNOBUA OMbITAa wun, °C a npoxyKT % 
jarpeBaHHe B 3aladHHOH aMmyvie 90—100 | 9—10 A 66, 6 
jarpeBaHwe B 3anaaHHOl amilyse B IpucytcTBunH | YO—100 | 9—10 A 65,4 
BulaxkHoro OeH30Na 
lee B xKoOe C OOpaTHbIM xOOLNIbHH- | 9YO—100 4 A onl 
KOM 
arpeBanve B KoNOe c OOpaTHbIM xoNoquTbHU- | 90—100 5 A a4 5 
| KOM No a30TOM 
|arpesanue B kKO6e Cc OOpaTHbIM XOMORNIbHH- | 125—130 | 6—7 B 62,4 
KOM 
arpepaHHe B KomGe Cc OOpaTHBIM xonOMNIbHu- | 125—130 | 6—7 B 51,4 
KOM lO, a30TOM 
pu moOaBmeHud HeCKOJbKMX Kanlelb cnupt. | 9O—100 30 B 57,6 
pacTBopa 9TMNaTa HaTpUuA MHH. 


Uccneqopanne mpupogn mpoxyxta A-qusTudocpopucroHw KHCJIOTHI c Ha- 
e€THJIOM MOKa3aJI0, YTO OH HMeeTTHAPOKCHVJIbHY!0 rpymny, cojlepxanuve KOTOpOH 
o IkepepuruHoBy ObIIo HaligqeHo 8,16% (BbruucmeHO 8,04%). V.-K.-cnexTp 
TOO MpOAyKTa aeT HHTeHCHBHYIO MOJOcy NOriowleHuA B OOacTH 3,290 cm™?, 
apaktTepHow gaa OH-rpynnpr asciupos a-oKkcHaKuJICpocpHHOBbIX KHCJOT (°). 

H J[aHHble ABJIAIOTCA JOCTATOUHO YOeAHTeJIbHBIM OKa3aTeJIbCTBOM TOrO, 4TO 
ponyxt A ecTb ac=up @-oKcu-B-allerosTHpocpHHOBOH KUCJIOTHI. 

IIpoayxt b, xora uM MMeeT H.-K.-cMeKTp, BeECbMa CXOXXHM CO CMeEKTPOM IIpo- 
ykta A, ofHako morsouleHHe B OOmacTH 3250—3300 cm! B HeM oTcyTcTByeT. 
‘WAPOKCHJIbHad Tpyua B STOM MposyKTe, Meroyom [lepeBuTHHoBa, He ompe- 
lennetTca. IIpu ompwieHuw mpoxyKta B rufpaToM oKHcH OapHs Oblla MOMyueHa 
JAPHEBAA COJIb WHITHIMPocHata, C/lefOBAaTeJIbHO, B 3TOM CJIy4ae MbI HMeeM CMe- 
(aHHbId WusTu-3-KeTo-2-6yTHIOBbIH scpup ocdopHOH KHCJOTHI. 


4:99 


PeakuuaA B3aMMOJelicTBHA AMaIKHIPOCpOpHCTbIX KHCJOT C WHalleTHJION 
B 3QBHCHMOCTH OT yYCJIOBHH ee MpOBeAeCHHA WaeT OHH H3 ABYX H3OMEPHbIX MPO 
AYKTOB: 


CHs 
| 
ae (RO), P—C—C—CHs (A 
O ay ee | ‘| 
(RO): P a CH, Ge Ge 0u 
td CHs 
125 __ Ss | 

239° (RO)s P — O CH —C—CHs (B 
| i 
O O 


VispecrHo, 4TO peakilMH KOHeHCalHH AvalKHNNdocpopucTHIxX KHCJO 
C aJlberHlaMH WM KeTOHAaMH KaTaJMSUpYIOTCA aKOTONATAMH WleIOUHBIX MeTad 
gop (1°). IlpH mpopezeHuv peakUHi B3aHMOeHCTBUA AHaIKUJMOCHUTOB C Ava 
Ie€THJIOM B IPHCyYTCTBHU aJIKOrOJIATa HaTpHA MpOMCXOAUT yckopeHHe peaklHl 
HW OOpasoBaHnve UCKJIOUNTebHO CMEIWAHHOFO LHSTHI-3-KeTO-2-6yTHJOBOrO SV 
pa dbecopHow KucaotH. Jlamee oKa3zaocb, YTO Sup 4-OKCH-a-alleTOSsTHIoC 
(HHOBOH KUCJIOTHI MPH HeNpOAOMKUTeEMbHOM HarpeBaHHH CMMPTOBbIxX PacTBC 
pOB HX B MPHCYTCTBHH aJIKOFOJIATOB HaTpHA MpeBpalllawoTcA B H8OMePHble Coc 
cbatb. BosmoxKHplli MexaHH3M NpeBpallleHHl 3aKJIOuaeTCA B TOM, 4TO Sup! 
-OKCH-@-alleTOSTHIOCPHHOBOH KUCJIOTE! NOX BJIMAHHEM aJIKOTOJATa HaTpU. 
HW SJIEKTPOHOOTTATHBalouleH KapOOHHJIbHOM TpyNMbl OTULENAIOT MPOTOH OT FH 
POKCHJIbHOH Tpynnbl HU LaloT CORKHbIH HOH C NOJICRKUTEILH‘IM 3apAOM Ha aTOM 
cocbopa pv HawMuHH B CHCTeMe HOHOB HaTpHa. 


CHg Om 
| RO- 3 | 
(RO), 0 C3 Cah, = kOe ee ee 
Dostalotlal 14 lol, 
O OHO OY CH, O 


=» (RO), P— OC = Geb Cia (RO), P = aOe rae nee 


I aa I | | 
O CHs OH O CHs O 


Crenyrollad HYKJeCiWJIbHaA aTaka OTPHMAaTeJIbHO 3apAXKEHHOFO aTOMA KUCJIO 
pofa coceqHero MNOJOKUTeNbHO 3apAXKeHHOTO aToMa *octbopa MpHBOLUT K 06 
pasoOBaHulo CMellaHHOrO supa docdopHou KucoTH. ConyrTcrByrotiee oTllen 
JieHve raJioHy-MoHa, Kak 3TO NpejfctaBssaeT Benrenpcenopd (°), HeoOs3aTebHO 
JlocTaTOuHbIM ABJIAeTCA HaJIMYHe SJIEKTPOHOOTTATHBAWOUMX ATOMOB, KaK Kap 
OoHWIbHaAA rpynna. 

Hamu o6HapyxeHa HOBad WHTepecHad NeperpynnMpoBKa ScdupoB a-OKCH 
@-alleTOaIKHJIPOCPHHOBbIX KHCJIOT B H3OMepHbie CMeWIaHHbIe 3cdupbr cboccopHO! 
KHCJIOTLI, MPpOHCXOAAllad MON JeHCTBHeM aJIKOFOMATOB HaTPHA B CNHPTOBON 
pacTBope HJIHM MPH peak AevcTBUA AMaNKHNPocpuTOR Ha MaueTuJ MPH TeM 
nepatype 125—130°. 


Kasanckul XMMMKO-TeXHONOrMYeCKH MHCTHTYT Iloctynuso 
um. C. M. Kuposa 1 VI 1959 
Kasauckult dusmmad Hayuno-nccneqoBaTebcKoro 
KH HOPOTOHHCTHTyTAa 


UMTUPOBAHHAS JIMTEPATYPA 
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Jlorzanp Akayemuu nwayr CCCP 
| 1959. Tom 128, N: 6 


XHMH ft 


WO. A. OJIBJEKOM, akayemuk AH BCCP A. H. CEBYUEHKO, H. Ml. 3A TbKOB, 
r. C. BbIJIMHA u A. TI. EJIBHULWKHA 


HOBbIM METOJi CHHTE3A HECHMMETPHUYHbIX 
AUNWJIbHbIX MEPEKMCEM 


CHMMeTPHUHEIe allHIbHbIe Mepekuch RCOOOCOR, mmpoxo ucnovib3syembie 
KKaveCTBe HHHIMAaTOPOB NOJMMepH3allHu, NOyualoTca B3aMMOJeHCTBHeM XJIOp- 
THUPHAOB (HIM aHruApUsOB) KHCJOT C NepeKHCbIO HATPHA WH MepeKHCbIO 


JAlee BPCMA CHMMETPHUYHbIe ALWJIbHbIe NMePpeKHCH H3yYeHbI MOBOJIbHO NOJ- 
“OHO. HecumMetpuunbie nepexuch RCOOOCOR’ u3syyeHb! 3HavHTeIbHO MeCHb- 
i W3-3a OTCYTCTBHA yOOHOrO MeTOa UX NowyyeHua. OOpmHO UX NOyuUaloT 
#aMMOJCHCTBHEM HaKHCJIOT C XJOpaHrHAphyamu KucsoT. Kpome Toro, AA 
ace alleTHJIOeCH3OMJIa CYIecTByeT CMOcoO NOJyYeHHA, CTOAWMH OCCOHA- 
NM H 3aKJIIOUaIOWHHCA B TOM, YTO OeH3aJIbkeruy, M YKCYCHHIH aHruypuy BbIVIH- 
#OTCAH B MeCOK H BbIJepxKHBalOTCA Ha pacceAHHOM CBeTY B TeyeHHe 3—4 Cy- 
HK; IIDH 3TOM C OTHOCHTe/IbHO HeEBbICOKMMH M KOVJIeOJOWIMMUCA BbIXOJaMu OO- 
a3yeTca mepekvcb (*). B cBa3v c NpPMMeHeHHeM MepekHcH alleTHIGeH30na 
I MPOMBILIJIeHHOCTH Ob MmpeqioweH pA YCOBeplweHCTBOBaHHH B cnocode 
nomyueHna (*, °). Oco6eHHO C6cTOATeMbHO H3yYYeHbI YCJIOBHA NpOBeeHHA 
pH peakuwH B paGoTe yewlcKHx aBTopoB ©. IOpauxu u P. Xpomeuexa (°). 
|B Hactosulel pa6ore MbI yCTaHOBUJIM, YTO NP OKHCJIeEHHH BO3LYXOM CMeCH, 
kTosmelH u3 apoMaTHueckoro aJibllerufa WM ykcycHOrO aHrHu~pHya (B MOI. 
TH. 1:3) OOpasyroTcA Cc BbICOKHMH BbIXOJAaMH HECHMMETPHUHHIe AllWvibHbIe 
pekucn. 


O 

|| we 

| XC,H.C -- (CH3CO),O0 + Og - XCgHgC — O — O}— C — CH + CH3COOH, 
| SS I | 

|| H O O 


lhe X=n-CHs, n-CHsO, n-Cl; m-Cl). {[Bpixogpr nepekuceli cocTapnanu 
+ 88%, cuuTad Ha 100 %- -HYIO. 
| Oxucaenne ocymiecTBiaoch mp 30—40° B mpucyTcTBHM G6esBosHOrO alle- 
wa Harpua (0,2—0,3% oT B3ATbIX BELeCTB) HIM yruieKHcOro KabunA (10O— 
1%) MIpM CKOpOcTH NponyckaHUsA Bosqyxa 2,5—3 n1/MMH MW OCBELMLeHHH 75-BaTT- 
mM namnow. IIponomKuresbHOcTb OkuCMeHHA 3—6 Yac.; 3a STO BPeMA COJepxa- 
de nepekucu Jocturano 830—40%. HakonvsieHne nepekucn KOHTPOJIMpOBaJIOCcb 
wvojuyeckum oT6opom mpoo. Ilocse OKOHYaHHA PeaKWHH CMECb BbIWIMBAACh 
ROLY, YKCYCHBIM aHrHAPHA THAPOMMSOBaICA, HM NepeKHCb BbIeNANaCch B BUTE 
oH KpNcTasmMuecKkol Mmaccb. Iloce npoMbIBKH cosCH, BOLOH HM ocylieHusA 
MepxKaHve MepeKHCH B CHIPOM MposyKTe coctaBsa0 81—95%. Bee nonyyex- 
4e HaMH MepeKHCH XOPOWO PaCTBOPHMbI B OPraHHyueCKHX PaCTBOPHTeIAX: 
soe, adupe, YeTbIPEXXJIOPHCTOM yrviepose, XopccopMe, cnupTe, merpo- 
fiHOM 3c:pupe HM yKcyCHOH KucwOTe. OHM B3PHIBYATHI, IPH BHECeHHH B OTKPbI- 
NWlaMA TOPeJIKH atoT BCIBILIKy. 
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Tlepexucb aterui-n-xop6ensouaa (I). Brixog 83%. Mou. Bec 208 (BBIaM 
geHo Jia C,H;O,Cl 214,5). ee epeKHCH B Cn onal 99,79 
fionomerpuyecku (7)). T. mut. 49,5° (43 merpowenHoro 9c:pupa). 

: Tene Sr ene (II). Berxog 53%. Mon. Bec 187 (¥ 
6ex30s1a) (BETHCeHO Ad C1oH10 O4 194). Cojep2kanue TlepeKHCM B YHCTOM ot 
pasue 99,5% (iogomerpuyecku). T. ml. 65—65,5 (us Tien pone appre pupa 

Tlepexucb aterui-v-xmop6exsouna (III). Brrxog 88%. Mou. Bec 198 (3 
yuceHo wid CyH,O,Cl 214,5). tea TlepeKHCH B YHCTOM OOpasile 96,5" 
fiofomerpuuecku). T. ma. 53—54”. 
ee een noe Ren (IV). Berxoq 64%. Mou. Bec Is 
(BpIUHCIeHO Ama C1oH100s 210). Coepxkanme NepekHcH B 4HCTOM o6pas3l 
96,5% (Hoqomerpuyecku). T. mu. 59,5° (43 merpoueHHoro acpupa). 

laa nepexuceli (I), (11), (III) @ (IV) Obwim nomyueHbl H.-K. CH€KTPbI E 
HKC-11 8 o6nacru mponyckanua mpusmer NaCl; ucnomps0BasHCcb 0,1 M par 


% 
Mi) 
GN 


(sie Sp See n I ! pepe S EEy L fi 
GUD WO 1000 U0 1200 1300 1400 1300 1000 1700 1600 1900EM 


Puc. 1. Uncpaxpacuple cnekTpbl MponycKaHHa opraHu- 

yecKHX Tepekuceh /-aleTu-n-xmop6eH30uma, //-aneTus- 

n-MeTui6eH30nNa, J//-aleTui-m-xXnop6eH30usa, /V-ate- 
THJI-N-MeTOKCHOeH30H Ia 


tTBopbl B CCl, mpH ToWHHe Morsoujaroujero clon 0,1 MM. Y Bcex mepeKue 
CHeKTPbl HMeIOT CXOJHOe CTPOeHHe H OGJIalalOT LWeJIbIM PANOM XapaKkTepHE 
mosioc (puc. 1). 

B o6macru 880—1060 cm7? Bo Bcex cneKTpax Ha6uloLaioTca TpH mMowoc 
ojHa H3 HUX cabana c MakcHMyMoM 899—900 cm! uv Be CHJIbHbIe MOJIOCHI C Ma 
CHMyMaMH B oOs1actH 1000—1030 cm? u 1020—1050 cm~t. Tlosmoxenne make 
MYMOB STHX Movloc B cnekTpe (/) u (//) coBnagatoT, B cneKTpe (///) oH CABHHY 
B CTOPOHY OOJIbINMX YaCcTOT, B cNeKTpe (JV) — B CTOPpOHY MeHbINIHX uacTt 
OueBUuHO, STH MOJOCHI CJleqyeT OTHECTH K KOJIeOAHHAM OCH3OJIbHOTO KOJIbL 
MUMeIOWerO 3AMECTHTEIJIb. 

Tlonoca cpeqHeli HHTCHCHBHOCTH C M@KCHMYMOM B OOslacTH 840—842 en 
HaOsl0JaeTCA BO BCeX CIIEKTpaxX, MOUTH O€3 H3MeCHCHHA NOJIOKeHHA MAKCHMY 
M WHTeHcHBHOCTH. HexkoTopbie wucculeqoBaTemH (8) oTHOCAT ee kK KkoJet 
Husm (vO—O). B HallieM cJlyuae HaIMuve 3aMeCTHTeIA BOCH3OJIbHOM KOJIE 
He CKa3bIBaeTCA Ha MOJIOXKEHHH STON NOJOCbI BO BC€X YeTLIPeX CHeKTPax, B 
Bp€MA KaK IPpHCyTCTBHe 3aMeCTHTeJIA BJIMAeT Ha Apyrue nmovocnl. 

[lua cnekTpa (/) uMeerca nosloca cpeqHeH HHTeHCHBHOCTH C MA@KCHMYM 
1092 cm™?, orcytcrByroujaa B (JJ), (JJJ) u (IV). Tlonocy B o6macru 1156 
1200 cm! c nomoxKeHvemM Makcumyma 1170 cm~+ cjlenyer oTHeCTH K KONe6aHH 
—C—C— ckesiera rpynnpr —C—CH3;.I]onoca B o6sacru 1200—1270 oc 
B crlekTpe (/) (BOUTCA B MaKCHMyMe, B (//)— umeer TouKy nepernéa, B (II 
omMHounad uw B (JV) — yxe HaOmogaiorca Be oTueTMMBbIe MosocH. Mx, o 
BHIIHO, CJlelyeT OTHECTH K KOJIeOAHHAM «KHCNOposHOrO MocTHuKa» C—O—O- 
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[-—O). Torja B3aumojelictBue KomeOannit rpynmn —O—CH, u C—O—O—C 
OO OObACHAeT HaslMuNe AByX Nooc B cneKTpe (JV). Mounocy cpequelt 
eHCHBHOCTH B OOsacTH 1580—1620 cm™! B cnextpax (//) u (JV) u Tonocy 
jo6ulactH =1550—1610 cm! B cmexrpax (J) u (JI/) caenyer ornecru K 
ieOaHHAM OeH3OIbHOrTO Kouba. J[Be CHbHbIe NOOcH B O6macTH 1750— 
#0 cm+ npHHaqiexatT KoeOaHuam C=O. PaccrosHue Mexkyly MakKCHMyMaMu 
mloc B CMeKTpax mopslKa 38 cm). Oru pesyJbTaTbl HaXOMATCA B XOPOILIeM 
STBETCTBHH C JanHpimu (°). Ca6aa noso- 246000. 
48 OOJlacTH 1350—1380 cm7! c MaKkcumy- 
wt 1360 cm7? npHHaqexKuT CuMMerpu4- 
MM KOJleOaHHAM —-C—CH. 

Ha puc. 2 mpuseyennt y.-b. cnexrppr “UM 
ouenua 0,01 M pacrsopos B CCl, yKa- 
[HbIX IMI€PeKHCHBIX coeqUHeHHH, Mowy- 
Htabie Ha CO-4 B o6sacTH 233—305. Mu. — gayy) 
Aaa (1) u (IJ) Ha6nto,aerca cHibHaA ; 
uoca MorlouleHHaA C MAKCHMYMaMH B 245 
P43,5 Mu; HaMeualollHecd MaKCHMYyMbI 
fIOWeHHA B OOsacTH 246—247 Mu u 
—245 MU COOTBETCTBEHHO BbIpaxKeHbl 
free oT¥eTIMBO. JIL MHHHOBOHOBaA YacTb X 
JIOULCHHA HeCHTHUHA DIA OOONX coelH- FB0G0 
KMH WM WMeeT pa3MbITHIM MaKCHMYyM IIpH 
4+}—273 MU HM OoJlee OCTPbI MaKCHMYM J) 
M1 283 Mp. Jina (JJ) He HaGmogaerca gay) f 
(KCHMYMa MOJIOCHI B OOJIacTH 240—250 Mw. y 
PSBHIHO 0J10Ca JIeKUT B GOuIee KOPOTKO- 
HOBOH YacTH cneKTpa. B AJIMHHOBOJIHO- » 
Hl YaCTH STOM MOJIOCbI HMeeTCA Ba Ma- Le ae = 
HiMyMa upH 285,5 u npu 294 mu. Jana a che sebumaling B02 
4) paSmionacien Hin” OnHa sitpoKay Puc. 2. YuabtpaduoneTopple CcieKTpbl 
foCa C MAKCHMYMOM IIpH 260 Mp. BAMH-  norromenns opraHMyeckux mMepekucelt. 
SOJIHOBOH YaCTH 3TOH MOJIOCbI He HaGJIO- / — auerua-n-xnop6en30ua, J/ — aue- 


TCA J[OMOJHUTEIbHBIX M@KCHMYMOB I10- TMJ-n-MeTunOeH3ouna, JJ] — auetun- 
LeCHH A. M-xacp6eHsoua, JY — aleTus-n-MeTo- 
| KCHOeH3OHIa 


—_ 


1B o6aacru 6onee 300 MW BCe coelH- 
ite MmpakTHyeckuH He morsouaior. MH- 
MpeTalud OCTaJIbHbIX NMOJIOC MpHBeAeCHHHIX H.-K. MH Y.-—. CMeKTPOB NorJo- 
IIMA HyAKaeTCA B JONOJHUTebHOM SKCMePHMeHTAa/IbHOM MaTepHale 1 OyqeT 
))BOLUTECA B JlanbHelwieH Hawiei padore. 
KpomMe omucaHHbix mepekuceli, MbI NMOy4MJIH Mepekucb alleTuu-2,4-RuMe- 
MOeH30Na OKUCJIeHHeM 2,4-,MMeTHJIOCH30HHOrO aIbyerujla Cc BbIxozom 60%; 
aKO UHCTOTa MepeKHcH Hib 87%. Ona mpeqcTaBsaeT COOOM KUKOCTD C T. 
epyq.—7°. Odpa6orka KOHWeHTpHpoBaHHOH HNO, wu uleouaMH He MpHBea 
MOBbIMIeHHIO COMepxKaHHA MepeKUCH B 9TOM OOpasie. C Lesbo pacuinpeHuA 
Ola CHHTe3a HECHMMeTPHUHbIX ALLMJIbHBIX MepeKHCell ObIO H3y4eHO OKHCJe- 
OeH3aIberua B MPOMHOHOBOM aHrHApuye, IpH 9TOM MMeer MecTo TakxKe 
h}a30BaHHe MepekucuH. Padorbl mo uccteqOBaHHIO APyrHX aberHoB UM aH- 
I, PHOB KHCJIOT B ITOH peakILHH MpoRosKae4rca. 
|| Benopycckuit rocyapcTBeHHbla yHHBepcuTeT Iloctynua10 
uM. B. HW. Jlenuna 6 VII 1959 
UHMTHPOBAHHAS JIATEPATYPA 


ee, Methoden der organischen Chemie, Houben-Weyl, 4 Aufl., B. 8, 1952, 
-Tobolsky, R. B. Mesrobian, Organic Peroxides, 1954, p. 33. 
298, 284 (1897). 4 Amep. mar. 1985886 (1935). ° Tepm. nat. 637814 
ur ratka, R. Chromeéek, Chem. Pramysl, 6 (31), 27 (1956). 
E. Jurgens, Chem. Angew, RON 2661e (L958). ee Aen oan Keel pate 
HuKkuTuu, Vizs. AH CCCP, cep. ous., 17, 636 (1953). ® W. H. T. Da- 
em. Soc., 1951, 2456. 
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Jloxaaym Axagemunu nwayrx CCCP 
1959. Tom 128, N: 6 


XHMH. 


Ysen-koppecnonzent AH CCCP A. Jj. METPOB, B. M. BAOBHH u P. CY JITAHOB 
CHHTE3 o.,0-(M (LLMAHA JIK WJ) TETPAA JIK AJIT QMCH JIOKCAHOB 


Ms3zectuo (1°), uro B KpeMHHHOprannyeckHXx HUTPHax THA: =Si(CH2),Cl 
rye n> 2, [A], CN-rpynma pecbma peaki\MOHHocnocoOHa M MOKET ObITh Tp 
BpaleHa B pasJiMUHble yHKUMOHabHbIe; TpyNnbl, Hanpumep, — COO! 
— NHe,—COR uv. 4. Mo aHanoruu c OpraHvyeCKHMH AHHATPHJaMH, ABA 
ULMMUCA HCXOJHbIMM BeeCTBAMH JIA CHHTesa AMPYHKUMOHAIbHBIX COeAMH 
Hull — MaMHHOB, AMKHCIOT, AMHHOKHCIOT HW ApyruxX — MOMKHO OKUJaTh, 
M KpeMHUMopraHwueckHe CoeqHHeHuA, HMelOUMe B MOJeKysJe 1Ba PparMeH’ 
[A], TaKxxe ABATCH HCXOJHBIM CbIPbeM JIA NOYYeHUA %, w-TUPyHKUMOHAJIbHE 
COeMHEHHM, MPHTOAHbIX [Id CHHT€3a KPCMHMHOPraHHyecKHX MNOJIMMePOB. 

B wacrosureli paOore MbI Coo6maeM O CHHTese %,w-nHUTpHOB Tuna [] 


Sl 
 — (CH) Si 0 Screen a 
| | 
RY R’ 
rae n — 2 nau 3; Rin R’ — CHs u C2Hs; © — CN,—OCHsCH2CN. 
YuuTpiBad, TO uruspuyucusoxcaHh: Tuna HReSiOSiReH  npue 


eCAMHAIOTCA K PAY OUeCPHHOBbIX COeAHHeEHHH (*), MbI NOMbITaHCb BHadaJe D 
Ta6auua 4 


Bpema 
N Tuapuacofepxamee yan gne ae gees Koneunaa | yenpa | DBIXOA aaAy 
onbita coequHeHue (Lr. C.) T'/-MO Jib oneduna* Dey RMP RC MECH Deanene 
T/?-MOJIb Cc TOB, 0/ * 
yac. s 7 
4 CH,SiCI.H 94,5/0,82 [1] 55,0/0,82_} 128 575 | 132) | sem 
2 C,H,SiCl,H 150/41 ,16 {1] 78,0/1,416 | 160 6 206 | 90, 
3 (C,H;)(CHs)SiClH 48/0,44 SS HO ee || Bit 28 22 | Zee 
4 | (C,H,)2SiClH 61/0,5 HU Sey 5/05 NO Sues 20 Bosppatlen 
HCXOJIH. B-I 
5 (H(CHs)(C2H;)S i)20 22/0,135 [1] 27,4/0,41 |420—117****| 40 To %e 
6 (H(C2H5)2Si)20 30/0, 158 PAS Ol Sina aia 24 To xe 
(CHs)(C,H,)SiBCl PAO Etsy (Oa LES) [11]22,,4/0,20 | 190 Se) 34,9 | 78 


* T[nanuctpit anaua [I], B-uuanorusoBElt obup anmunosoro cnupta [II]. 
** Ha Baath THe puacusman. 
*** B reyenne 20 uac. Temuepatypa Kunallel cmecu NosepKuUBalach Ha ypoBHe 120—12 
M TOJbKO locule MPHJMBaHHA MocHeqHel nopuuH (CHs)(CyzH;)SiHC!l monusunach go 99,§ 
B 8TOM onbire BbIeseHO okos0 18 r HeBommenWero B peakuuIo CHs=CHCH,CN. 
we TemmepaTypa He H3MeHaacb 3a BCe BP€MA HarpeBaHna. 


Jy4MTb QuHNTpHE [B] nytTem npHccenvHeHUuA 2 mone WMaAHHCTCTO aM 
K HReSiOSiR2H- c nomompio KaTausatopa Cnefipa (7). OqHako 3TH peakll 
He mpowwiu (Ta6z. 1, onpir 5 uv 6). StuNMeTHIXNOpCHaH K WHaHCodep Kall 
onepuHam (CH2 = CH—CHeCN uw CHe = CHCHe — O — CHeCH2€ 
yxe mpucoequnasica (Tabu. 1, onbir 3,7), H ruzponn30m NOJyYeHHbIX MOHOXJ 
PUAOB YaJlOCb CHHTESUPOBATb XKeJACMbIC %,w-MHUTPWIEI: | 
HO 

22CH2CH2CH2Si(CHs)(CoHs)C1_ > [®CH,CH,CH2Si (CH) (C2Hs)}20, 
rae ®@ — CN; —OCHesCH:2CN. : 
_ B kauyecrBe ruqpouusyicmero areHta MbI UCNnOb30RaIu Bony. B cayuae 
MIpHMeHeHHA KOHIeHTpHpoBaHHow HC] uw npopezenun peakunu B Goulee 2KeCTK 
yCJIOBHAX NOJYYaeTCA COOTBETCTBYKIMAaAA &, w-uKUCIOTA. TIpencranasaue 
HHTeP€CHbIM TaK%KE NPHMEHHTh LWIA NOMYYCHNA TMHATPHJIOB CCTYNHBIe Y-IHé 
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PionusaikuIAuxopcnianp (Tab. 2, onpir | u 2). Mbt ucnomb30Bau TO 
paTebcTBO, uTo —SiCl cBa3b 6omee peakIMOHHOcnOcoOHa, vem —C == N- 
\o3b, B OTHOWeHHH peakTuBa Tpuupspa (',?) wu ocymecTBMIM CHHTe3s ]\MHH- 
junoB Tuna [B] no cxeme: 

| R’MgCl_ _—_—-H,O 


NCCHeCH2CH2SiRC I, | NCCE GH Chesil |).© 


Ha R = R’=CHs; R—CeHs, a R’ —CHs; R = R’ = CoHg. 

| Ilo ananormunon peakuuu u3 ClsSiCHeCHeCN u stummarHuixsopuga Opi 
i)1yuen TaKKe (NCCH2CHeSi(C2Hs)2),0. UcxoqHoe  coeMHeHHe 
HassiCHeCHeCN B HacTrosmjee BpeMA MOXKeT ObITb MerkO NMosyyeHO. Tak, 
Vinacroameii saad Be MbI MOKa3aJIM, 4YTO B peaKIHH 


H{THBHBIM KaTaJIM3aTOPOM MO2KeT CIYKATh Jocrynupl N,N-qneTuiannsun, 
SBOUIAIONLUM MPOBOAUTh peakIMio MIpH KHMAYCHHM CMeCH peareHTOB B KOUIGe C 
)PaTHbIM XOJIOQHJIBHHKOM pH aTM. JaBuenuu. H3pecreH Takxe maTeHT (°), 
)) KOTOPOM MpediaraeTca B KavecTBe KaTaJM3aTOpa STOH peaKkuHH (H-C,Hy)3N 
| MOABHBIUEMCA Moce 3aBeplleHHA HacToamel padoTH coobuleHun Cnetipa (°) 
IA YKa3aHHOHM Ie pekKOMeHAyeTcCaA TakxKe Ucnob30BaTb N,N-qvaKHIaMU{b! 
HHCJIOT. 

|| Ifvancoyzepxxaniue onedHHbI MBI MpHCoeqMHANM K THAPHACHaHaM pH KuH- 
KHUCHHH PeakIMOHHOM CMeCH B KOJIOe C OOPAaTHbIM XOJIOLMJIbHAKOM N10 MeTOLLy 
iaepa (“) (B mpucytcersuu 0,1 N pacrsopa HePtCleB usonponusoBom cmupTe). 
H23yYIbTaTbl ONbITOB MIpHBeweHb! B Tad. 1; CBOlicTBa NOJLYYCHHBIX HUATPHJIOB 
| AHHUTPHJIOB B TaOJ. 2. 


IKCNeCPHMEHTAMbHBHAA Wide ii 


CuM-Au-(yvkNaAHNpOMHA)-RHYITHARUMECTHARUCHAOK- 
RaH. 1) H3 y-WHaAHNPONHAMeETHAITHAXAOPCHMAaHa. 
2,3 T STOO xMopuya HW 25 ma HeO nepememuBaiu mp KOMHaTHOH TemMmepatype 
| 4ac.; OpraHHyecKHH CJIOM SKCTParHpoBasH ZSPUPOM, BOXHbIN MPOMbIBaJIH 
PUpOM. OpupHble BEITAXKKH OOEAUHAJIU, IPOMBIBAJIH PaCTBOPOM COJbI, BOLOH, 
WUIHIH Mo 6esBO,HEIM aoe B TeyeHHe CYyTOK. TToc.e OTTOHKH ee u3 


5—197° (3 MM). 

2) M3 y-uuauHnponuaaITHARUXAOopcuaadHa. CHsMgCl, no- 
\yyenHpi us 12,1 r (0,5 r-mowb) MarHua B 700 Ma a6c. apupa npHiMBalH 
| TeueHue 4 vac. K pacrsopy 75 r (NCCH2CH2CH2)(C2Hs)SiCle B 700 ma supa 
(PH JIeMAHOM OXaKTeCHHM PeaKIMOHHOH KOMObI. CMecb MepeMelliMBatH mp 
(OMHAaTHOH TemMMepatype eile 5 uac., 3aTeM pasJarasM BOMOM UM elle NepeMeluH- 
danu 1 uac.Iocae o6nruHolt oOpadoTKH BbIemeHo 28,7 r (NCCH2CHeCHeSi(CHs): 
Ce2Hs))20 ec T. Kun. 179—184° (3 mm), n2°1,4515. B pesybTaTe npHiMBaHHA 


| ee pactBopy 75 r (0,385 r- oie y-CN-nponnuaTHsIquxsopceuanHa, 
eTHJIMarHulixiopuga (43 14,8 r— 0,57 r-moab MarHua) B TeyeHHe 50 MHH. 
Ocile OOBMHOM O6paboTKH nomyyeHo 18 r (NCCH2CHeCHeSi(C2H;)(CHs))20 
22 r NCCHeCHeCHeSi(C2Hs)(CHs)2 c T. Kun. 66—68° (3 Mm). 
CuM-u-(y-UH4aHNpONHd)-TeTpaMeTHAQUCHMOKCAH. 
peakuun Obl ucnomb30BaH CHsMgCl, mpuroropieHHpli us 14,7 © 
FO I- MOJIb) Mg u 82 r (0,45 r-mMomb) NCCH2aCHeCHeSi(CHs)Cle. 3 peak- 
MOHHOIt cmecu BbiereHo 18,9 r NC CHeCHeCHeSi(CHs)s c tT. kun. 79—80° 
16 wm), 1791,4273, d290,8244 u 14 r (NCCH2CHeCH2Si(CHs)2)20 ¢ 7. Kun. 
61—-162° ah 5 MM). 
 CumM-u-(y-eHanHnponua)-TeTpasTHAARUCHAOKCAH. 
2HsMgCl (uz 14,4 r 0,6 r-Mowb MarHua) npusmuBanH kK atpupHOMy pacTBOpy 
00 r (0,51 r- MOJIb) (NC CHeCHeCHe2)(C2Hs)SiCle 3a 1,5 vaca. Tloce o6nrHOn 
6paOoTKH, Mp pasroHKe Nok BakyyMOM BpIerenE: 1 d@paxuua 115—125° 
2 mM); 2 dpaxkuua — 182—192° (2 mm). BemecrBo | d@pakuwuH — cuaHoO — 
VCCHeCHeCHeSi(C2Hs)2OH npu cTosHMM Ha BO3LyXxe BbIJeAN BOLY; Nocme 
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rpeBaHHA STOrO BellecTBa mph 100° B TeyeHue 2 yac. u BbICYIMBAHHA Hay 
43BOQHbIM Na2SO, ero o6bequHAIN C 2 PpakiMel H NOABeprasM NOBTOpHOH pa3- 
guke. Ipu v. kun. 190—3° (1,5 mm) nomyaeH (NCCH2CH2CH,Si(C2Hs)2)20. 
|}Cum - Au-(y(P-yHaHSTHUAOKCH) NpoOnusA)-AnaITUAL 4H 
ie HAcuAOKcaH. 8,1 r NCCH2CH20CH 2CH2CHeSi (CH s)(C2Hs)CI 

5 Mi H2O nepememmBasu 2,5 vaca mpu 20° u 0,5 vaca npn 35—40°. Oxnax- 
py CMECb [[BaxK]bI IKCTParHpoBaH abupom M OOpaGaTHIBaH OCObIMHbIM 
pasom. Iloce otronKn scdupa TaxebIi ocTraToK HarpekasiM B BakyyMe 
i) MM pH 120—140° HeckoubKo MMHYT — npoxyKT He meperonasca. [lony- 
HHHOe Macuio (6,3 r), ca60 2%eJITOH OKpackH, HMesIO Mos. Bec 392 (KpuocKo- 
YeCKHM MeTOJOM B OeH30UIe), BLIYHCeHO Jia CygH3,0,N.Si, 384,6. B u.-k. 
eKTpe 3TOrO BellecTBa HalifeHa vacTota 2256 cm1, xapakTepHas Jaa —C = 

O 


< lh | 
N-rpynnbl; YacToT, OTBeuaIOWIHX KOJeOaHHam —C—NH, uan —C—OH- 
yun, He OOHapyKeHo. 

Cum-Au (y(P-KapOokcH9STOKCH) NPONUAAUNITH AL L- 
STUMANUCUAOKCAaH. 22 r NC CH 2CH20CH 2CH 2CH 2Si(CHs)(C2Hs)Cl 
(55 MI KOH. HC] nepememuparu npx 60—80° 4 uaca, a 3aTem JoOaBusn ee 
>—-30 Mi KOH. HC] u nepememmBasu eme 0,5 uaca npH 80—90°. Ha cue- 
ViOULHH JeHb CMeCb OTJeJIANH OT BbINaBIUHX KpucTasm0B NH,Cl, tpwxyzp 
kKeTparupoBaiH adupom. Ilocie o6pmHok O6paboTKH, CBeTJIO-KOPHYHeEBOe 
aco (19,8 r) Harpepanu npu 0,5 mm go 120—140°, npu srom BerlecTBO He 
rrousuocb. 0,9403 r sToro MacJla, B CIMpTOBOM pacTBope, THTPoBasocb 41,7 Ma 
1 N pactsopa NaOH (no metusopanxy); qa (HOOCH2CH2z0CH2CH2CHe- 
5i(CH3)(C2Hs))20 — Brruncaeno 44,5 ma. W.-K. aHamH3 mo_TBepxjlaeT mpe- 
olaraeMOe CTPOeHHe BEeleCTBA. 

B-IuaHsTHuATpuxaopcusaan. B kon6y c o6parTHbIM xo- 
JIUJILHAKOM, TEPMOMETPOM Hi KalleJIbHOM BOPOHKOH 3arpyxaiu 160 r axpu- 
oHuTpHia, 90 r N,N-qn9THIaHHJIMHa HM HarpeBaJiIH CMecb, OJHOBPeMeHHO 
jpumupanx 410 r Texnuueckoro HSiCls (cozepxamjero 5—7% SiCl,) B Tevenne 
|| uac. SaTem coJepxKHMOe KOJIObI KHNATHIM elle 32 uaca, IpHuem Temnepatypa 
3TOT MepHog Bospocaa c 42,5 no 87°. Tlocae oTrOHKH Ha KONOHKe B 20 T. T. 
efKO KHMAMLUX MpOAYKTOB, Cpe KOTOPHIX cofepxaocb 457 aKPHJOHUTPHA, 

TaTOK (pakWMOHHpoBasH nox BakyyMmom. IIpu 96—98° (15 mM) oTorHaHO 
185 r dpaxuuu, coctosmei uz ClsSiCHeCHeCN wu (CeHs)eNCeHs, xkorto- 
jaa YacTHUHO 3aKPHCTAaIIM3OBAaaCb. BpimopaxKHBaHHeM CMeCb pa3jiesieHa Ha 
43 TF XHAKOCTH — cocTosllel B OCHOBHOM W3 (C2Hs)eNCeHs, Hu octTambHoe 
jocTaBamM Kpuctatsab ClsSiCHeCHeCN c tr. na. 26—30°. Temnepatypa muiaB- 
eHMaA MpoObl CMeWweHHA C P-MaHSTHJITPHXJIOPCHaHOM, MOYYeHHBIM TIpAMbIM 
quHTe3oM (1) (T. mu. 32—34°), Opwia 28—31°. 

Cum-gu-(P-unanHasTHA)-TeTpadsTHARUCHNOKCAH No- 
‘yuaJICAd MO BbIMeONHCaHHOH MeTOJMKe MpH MOJIAPHOM COOTHOLeHHH peareH- 
ihe 2,3 (T-MOJIb 9STHIMarHHuxsopHfa (cuuTad Ha MarHHii)’ Ha | Y-MouJb 
})-I[HaHSTHJITpUXJIOpCHuJiaHa. 


UuctutyT opranmueckow xumunu um. H. JI. SenuncKoro Tloctynuio 
Axkalemun Hayk CCCP 27 V1 1959 


UMTHPOBAHHASA JIMTEPATYPA 


1A. . Tetpos, C.W.CaguKx-3age, B. M. Boosun, WAH, 100, Ne 4, 
mi (1955). 2 B. M. SOE ae Kang. gucceptauua, M., 1958; L. H. Sommer, J. 
m. Chem. Soc:, 73, 51380 (1951); S. Nozakura, S. Konotsune, Bull. Chem. Soc. 
apan, 29, Ne 3, 329 (1956), Ibid., 29, Nov7, 7841956). = L.A. Sommer, ‘GR oc 
pet t, J. Am. Chem. Soc., 79, 2764 (1957). ZAC. tlierripic ne VBe iM) Bi iorBinnin, 
sz. AH CCCP, OXH, 1959, No 5, 939; A. M. Tlonmakosa, B. M. BRopuH ya gp. 
am xe, 1959, Ne 11; B. B. Kopmak, A.M. Tloaaxkxosaun ap., HAH, 128, N 1 
1959). ®G Cooper, M. Prober, ®panu. mat. 1116726, 1956. ®I1.C. Saam, 
L. Speit, J. Org. Chem., 24, No 3, 427 eels EMT IG SS pier ise to. Ae Wen prsaenr 
Ht al., Jee Amie Ghenmsocsa 79, 977 (1957). 9B. ® Mupouos, TI. YW. Huxumyn, 
Mes. AH CCCP. OXH, 1958, Ne 9, 1080. 
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Jloxxagm Akagemun nwayx CCCP 
1959. Tom 128, Ne 6 


XHMH, 


4 nen-Koppecnonszent AH CCCP H. H. MJIAKCHH, B. H. CMHPHOB u Ji. MW. CTAPUAK 


MCHOJIbBSOBAHHE HABEJEHHOM «-YACTHHAMH 
MUCK YCCTBEHHOM PAXMOAKTHBHOCTH JIA KOJIMYECTBEHHOLO 
KOHTPOJIA NPOAYKTOB, COWEP)KALLAX AJIKOMMHUA VW BOP 


UckyccTBenHant paWoakTHBHOCTb, HaBefleHHas a-YaCTHIaMH, paHee ( 
Oba HCMOMb3OBAHaA [WIA AHaIH3a OMOMOrMYeCKHX TKaHeH. 

Hamu mpeyiaraeTca SKCIpecc-MeTO] aHaH3a MOPOLIKOBBIX mpoO jWIlA KO} 
TPOJA MpoleccoB MepepaOorku PyA, CoMepxKallHX aOMUHM MU OOP, C HCNOM 
30BaHHeM B KauecTBe a-n3yuaTena Po-210. 

II[pu o6.1ysennu Oopa B?° a-yacruiamu B pesyJibTaTe AepHOH peace (2, 1 
oOpagyeres paquoaKTHBHEM usoton a3ora N°. IIpu pacmane N** (T 1/2 = 


YM 


HM. 
2000 ;- aba pe 


Ss 3000+ 


| 


= Mi} 


a ~ L000 
eile 1000+ 
i] t f= £ f | 


— 


ie 
= 4 Ys $ 
ths 1 hy Reman ; 2 4060 80% 
Rear B% AlzOs 
Pue. 1. Tpagyuposounblt rpaduk Aaa Puc. 2. [paxyuporounbli rpaduk qaia 
cMecH rufpoOopaluta c rHncoM CM€CH OKHCH aJIIOMHHHA C KBapIleM 


= 10,1 Muu.) BOSHHKaIOT NO3HTPOHBI C MaKCHMaJIbHOH SHeprveli 1,24 Moz. Al 
Ip OOJy4eHHH a&-YaCTHILaMH B pe3yJIbTaTe peakWHH (%, nN) JaeT paqvoakTHBHBl 
u3otTon ocdopa P#°. IIpu pacnage P®° (T4/, = 2,5 Muy.) BOSHUKAaIOT 03H" 
POHBI C OOJIbUIeH MaKCHMaJIbHOH SHepruel — 3,6 Mop. 

B KayecTBe HCTOUHHKa &-4aCTHIL MpHMeHeH a-H3sIy4uaTeb U3 Po-210 a1 
THBHOcTbIO 120 mMCu. 

Jia co3qaHua HaBeeHHOH aKTHBHOCTH MpOAyKTHI, cowepxKamue Bu A 
NOABeprasucb OOJLYYeHHIO &4-YacTHWaMu B TeyeHHe 10 MHH. 3a 3TO BpeMA KOUII 
yecTBo P* (mpoqykT OOJlyYeHHA asOMMHUA) BO3pactauio 20 0,94 or MakKcHMaw 
HOH BeJIMUHHbI. AkTHBHOCTS N?8 3a 9TO BpeMs BOspacraeT JO 0,5 OT MaKCHMaJ: 
Hou. Bpema akruBauu 10 MH. AA Oopa cooTBeTCcTByeT TpeOOBaHUAM SKCIIpec 
aHaJiu3a. 

MuuvMasbHoe paccroAHWe MexKAY HCTOYHHKOM 4-M3JIy4eHHA HM KOHTPOs 
pyeMbIM MpofykToM (0,5 MM) cmocoOcTByeT YMeHbINeHHIO MOTepb SHeEprHu | 
dacTul, B Bosqyxe. [locse akTHBallMOHHOrO «-OOlyYeHHA KOHTPOMMpyemble Mp: 
AYKTbI MOMelaIMcb NOX TOpuyoBE cuerunK. [[pomMexyToK BpeMeHH OT KOHL 
AaKTHBAlMW JO Hayala CueTa JOJKEH ObITb MHHHMAJIbHBIM HW MOCTOAHHBIM. HaB 
AeHHadA paMOakTHBHOCTb peructpupyerca ycraHoBKol B-2. Jina onpexeneut 


* B pa6oTte mpHHuMam yuactHe maGopant E. I. IIpoxora. 
1208 


5 eae Oopa M aJIKOMHHHS B KOHTPOJIMpyeMbIX MpOkyKTax crpostca rpa- 
POBOUHbIe rpahuKH MO STAJIOHHbIM CMECAM C H3BECTHBIM COMep2KaHHeM aslio- 
{HHA HU Oopa. 
Ha puc. | npuBegen rpakyHpoBouHbi rpapuk Avia ruqpobopauuta (CaO- 
igO -3B,0; -6H,O). Hp o61yuenun Mg?> B pesybrare safepHoli peaKkuuu 
|p) Momyuaercsh pafMoakTuBHEI usoron Al*’, ucmycKkatlomuii 9/1eKTpOHBI 
MaKCHMAJIbHOH SHeprueH 3,0 Mas c nepHogom momypacnaga 2,3 MHH. 
| Ilpu cuere HaBeyeHHOH B ruqpob6opaluTe NOSHTPOHHO-sIeKTPOHHOH pasno- 
ITMBHOCTH perucTpHpyetca cyMMapHoe u3u1yyeHue N}? uw Al?’. Axrupnocth 
PS 3HaUHTeJIbHO MeHbllle akTHBHOcTH N}%, noTomy 4TO KOsMUeCTBO MarHHus 
‘HqpooopalutTe Malo H BEIXOA AepHou peakiuu (a4, p) TakxKe Maw. 
Vsryuenve Al?® we uckaxkaeT IpaAMoli MpOMmOpUMOHabHOCTH Mex Yy CYeTOM 
eeHHOH AKTHBHOCTH HM CosepxaHHeM ruypobopaluta B KOHTpOJMpyemMoM 
on TaK KaK MarHHi BXOJMT B KpucTaJwIMYueCcKy!O pellleTKy rupobopa- 
a. 
Kak BuyHO H3 rpaxyupoBounoro rpaduka (prc. 2), WaHHbI MeTO Jaer Bos- 
bKHOCTB OMNpeeIATh COMepKaHHe OKHCH aJIOMMHHA B Mpegemax 1—100%. 
Jipyrve palvOakTHBHbIe 9JICMeHTLI, KOTOPblIe OOpasyIOTCA B pesyJIbTaTe 
PHbIX peakWHH c a-yacrunamu Po-210, umMeroT nM OObIIOH, HH OUCH 
bit MepHoOL nNo.lypacnala U MpH aHasuse Oopa UH aJHOMMHHA He JaioT 3aMeT- 
4 aKTHBHOCTH. 
Ilpo6er a-yacruy Po-210 B aHamu3upyeMoH mpo6e cocTraBJIaeT MpHMepHo 
ju, MOSTOMY, CCIM TOJMHHa COA KOHTPpOMMpyemoro MmposyKTa Ooubue 20 p, 
(OBOe KOJIHYeCTBO IIPOAyKTa He BIMAeT Ha BEMMYMHY HaBeeHHOM paqwoaKTHB- 
TH. SOTO JaeT BO3MOXHOCTh HCMOMb3OBaTb MaJIbIeE KOJIMUeCTBa MpOAykKTa 
fH aHauusa (1 r WH MeHbIe). 
| Tlannpiii MeTod NO3BOuIAeT OBICTPO HM C MpHeMJeMOH JIA TeXHOOrMyecKoro 
HTPOJIA TOUHOCTHIO ONpeseATb GOP HM aJIOMMHHL B OoraTHIX pydax, Npokyk- 
k oOoralleHua WM cmviaBax. 


lloctynusio 
3 VII 1959 


UMTHPOBAHHAA JIMTEPATYPA 
7 E. Odeblad, Acta radiol., 42, 391 (1954). 
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Jloxknxagn AkayemMunm Hayk CCGP 
1959. Tom 128, Ne 6 


XHMH}> 


H. M. CTA®EEBA, B. H. BOrOCJIOBCKHH, 
yleH-Koppecnonzent AH CCCP f. WH. UYPAPOB u B. A. CYBBOTHHA 


O BOCCTAHOBJIEHHH ®EPPHTA MEH FTPA®HTOM 


MeppuT mequ CuFe,O, np KOMHaTHOH TemiepaType HMeeT TeTparoHaJIbHy) 
Kpuctauyueckyto pemerky (3, *). [pu remnepatypax spite 760° on oGnamae 
cTpyktypol wmuHenn. IlocneqHad MoxeT ObITh 3apHKCHpOBaHa OBICTPbIM O} 
jiakyeHuem (°). IIpu npeppatleHuH O2HOH CopmbI eppuTa B Apyrytro W3MeH5 
eTCA XapaKTep CHJI CBA3H Mey HOHaMH (*, °). KoBasieHTHOe B3aHMOJeHCTBH 
urpatollee 3HaYHTeIbHY!IO POJlb B pellleTKe TeTparoHa/bHOTO qeppHta, Npos) 
JiseTcA cyla6ee B KyOHYeECKOM GbeppHTe, B KOTOPOM OCHOBHOe 3Ha¥eHHe Met 
HOHHOe B3aMMOJeHCTBHe. 

B nacroalel pa6oTe ucceloBaJINCb KHHeETHKa H M€X@HH3M BOCCTaHOB.ieH! 
TeTPparOHaJIbHOrO H KyOHYecKOrO deppHTOB MeQH TpaduToM B Bakyyne. B k 
yecTBe BOCCTAHOBHTeIA Ob B3AT rp au 
IIpHFOTOBJICHHbIM pacTHPpaHHeM au¥ecoHo 
CKHX 3JIEKTPOZOB WH NpokaJlMBaHHeM BHaY 
Jie mpu 1200° B rpadutToBom Turvie 6e3 J 
cTyna BO3yxa, a 3aTeM B_ Bakyy? 
mpu 1000°. 

McxogHbll deppuT Nosyuascn OTKUTC 
cmecH coctapa CuO-Fe,O, Ha Bo3jy: 
mpH 1000° B Teyenne 30 uac. Jaa nowyy 
HHUA PeppHTa C TeTParoOHaJIbHOH pelleTKi 
IIpOLYKTbl CMeKaHHA BbIJepxKUBaIHCh 
TeyeHHe 3 yac. npH 700° u oxmaKamH 
c neubw. Ky6Ouyeckan tbopma cdbepputa n 


20) /mun 
60 


140) 


Pe 
S 


Chopocm peakuuu ———»- 
g 


og Jyuaslacb HX 3aKaJIKOl B BOJe cpasy noc 

7, ; ommura. JlaHHble peHTreHorpaduyecko 
a]. aHaJIW3a TAaKUX OGpa3sloB CoBNaaior c Np 
, BeJCHHBIMH B JHTepatype (°). 

20 ° Hapecka cepputa TilaTesbHO repen 


WuBalacCbh HM pacTupaacb c rpadurTo 
D4 60% 5D 1D % Onpirbr m0 BOCCTAHOBJICHHIO TMPOBOLMIH 
B BaKYYMHOH armapatype (°) c mpHMer 
Puc. 1. 3aBHCHMOCTb CKOpocTH BOCCTa- pHYeM IIPY2XHHHbIX KBapleBbIX Becos. B 
rouge TrParonanmovo depp Nett jensioliecn rast enPepHiBHO OTKaN 
np 900° JIMCb BbICOKOBaKYYMHbIMH Hacocamn. J 
TOAHKa TIPOBeXeHHA OMbITOB MO3BOUA 
HeENPePpbIBHO MPOBOLHTb aHaJIu3 Ta3s000pa3HBIX MpOAyKTOB peakllwH 
MOMOULM TpeX JIOBYINeK, BIAAHHBIX MapaJJebHO HW NOFpyKeCHHbIX B KWAK 
asoT. Bpie/isiollaica BO BpeMA peakUMH JBYOKHCb yrlepola BLIMOPaxKHBade 
noovepeqHO B kaxkOH JIOByuike. KojuuecTBo OKUCH yrsepoza onpesenaac 
NO pasHHlle Mex]y noTepeH B Bece M KosNYecTBOM CQO,. Ipoment BoccraHt 
JIGHHA PAaCCUHTbIBAJICA MO KOJIMYeCTBY KHCMOpOla, OTHATOTO OT HaBeCKH. 
BoccranosuJleHve beppHTa MeZH MpOBOAHOCb Np TeMMepatypax Kak HH. 
TOUKM MpeBpaueHua (650, 700, 750°), Tak u Benue (800, 900, 1000°). Kune 
YeCKHe KPHBbl€ BOCCTAHOBJICHHA TeTParOHnaJIbHOrO PeppuTa MEM MpHBeeHEI. 
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i] 


{ 


1,2. pu remnepatypax uuxe 900° yocrurancsa He6oubUOl MpoueHT BoccTa- 


JleHHA (COOTBeTCTBeEHHO 11, 18, 24 1 35%), nocne uero npolecc npaKTuyeckH 
Kpaujasica. [Ipu 900 u 1000° o6paseu BoccranaBauBaica Ha 100%. Hauabuaa 


RAMA BOCCTAHOBJICHHA XapakTepH3yeTCA MAKCHMYMOM CKOpOCTH peakIluH, 
(ropaxA 3aTeM pesko najaeTu upu 40—50% BoccraHoBuieHHA CTAHOBHTCA OUeHb 
oe BeJIHUHHOH. Onako nocue 50% BoccTaHOBJIeHHA HaOsIOJaeTCA pasBUTHe 
/ 


pocTH peaKUHH, KOTOpan ACHO BUHa Ha OTPe3ske KHHETHUeCKOH KPMBOL 


pkiy 30 u 70% BoccTaHOBeHuA, H306paxKeHHOM B YBesIHUeHHOM MaciiTa6e 


MmpaBoH cTopoue puc. 2. 


Qs 


S 


800 - 000° 


SJ 


Ckopocms peakyuu ———-» 


20 


50 m 8 9% 100% 
Bocemanobnenue 


Puc. 2. 3aBHcHMocTb CKOPOCTH BOCCTAHOBJICHHA TeTParoHaJIbHOrO 

cbepputa Meu rpaduToOM OT MpOlWeHTa BOCCTAHOBJICHHA IPH PasHbix 

Temnepatypax (KpuHBaa 800—1000° nosmyyeHa sBoccTaHosmeHHeM 

mpu 1000° o6pa3sya, mpeqBapHTembHO BOCcCTaHOBJeHHCro oO 35% 
mpu 800°) 


Ha pwc. 3 comocTaBsIeHbI KHHeETHYeCKHe KPHBBIe, BbIPaKalolle 3aBHCH- 
CTL CKOPOCTH BOCCTaHOBJIEHHA TeTparOHaJIbHOH H KyOHYeCKOH copm depputa 
cTeneHH BOCCTaHOBJIeHHA pH Temmepatypax 700, 800 u 1000°. (KpuBas 

0—1000° nonyyeHa mpoomKeHveM BoccTaHoOBJeHHaA pH 1000° mocae nper- 
DUTebHOrO BoccTraHoBsJeHHA mp 800°.) V3 puc. 3 BuAHO, 4TO MpH OAHUX 
rex 2Ke TeEMIep aT ypax CKOPOCTb BOCCTAHOBJICHHA KYOHYECKOLO (ep pHTa MeHbLIe , 
M TeTparoHaJibHoro. Kpome Toro, Jia KyOHYeCcKOH COpMbI Ha MepBOoH cryneHH 
OOHapy2KMBaeTCH MaKCHMyM cCKOpocTH mpotecca. Iloceqyroume crymeHH 

XapakTepy aHaJIOrv4uHbl Avia O6enx opm. TasooOpasuble NpOAyKTbl peakKUnu 
8* 1214 


cocroat #3 emecu CO u CO,. Cogepxanue CO, B HauvaJIbHOH cTaHu nponeccs 
60—65%. Ilo Mepe BoccTaHOBJIeHHA OHO MOCTeMeHHO yMeHbIMaeTCA. Ilocue 700 
BOCCTAHOBJICHUS PrasoBaKd (basa COCTOHT MpakTHYeCKH M3 YHCTOM OKUCH yrslepona 

Pentrenorpauyeckue HCcsIeqOBaHUA TBepAbIX MPOLYKTOB BOCCTAHOBJICHH! 
oKa3a/H, YTO Ip Temmepatypax 650, 700 u 750° mpodykTbI HeNOsHOrO BOCCTAa 
HOBJCHHA COCTOAT H3 MeJH, WIMMHebHOM Pasbl H OCTATKOB HCXOHOrO vera 


20,/mun 
10°48 


40 600° 


5 . { \ eo0-7000° 


Ckopocmb peakyuu 


: aa Daepetirwetl) oA Sd 
0 $f BD BOOT BA a eae 
BoccemanoGnesue ————»— 


Puc. 3. CpapHeHwe KHHeTHYeCCKHX KPHBBIX BOCCTAHOBJICHHA KyOH- 
yeckoro (/) H TeTparoHambHoro (//) deppuToB Menu rpadutom. 
a — pu 700°, 6 — npn 800° 


roHaJibHoro depputa. UWinnvenbHaa cba3a B STOM CJIyYae MOMKET COOTBETCTB: 
BaTb JIMOO MarHeTHTy, JIH6O KyOu4ecKOMy (beppHTy, MapaMeTpbl pelleTOK K 
TOPbIX HAaCTOJIbKO OJIM3KH Mexky COOOH, 4YTO HX HEJIb3A Pa3sJIMYHTb OOBIUHBIN 
MeTowaMu (ba30Boro aHaJiu3a. PextreHorpaMMbl NOJYYeHHHIX OOpaslloB MOK 
SbIBaIOT, OHAKO, UTO SHAYHTEIbHOe KOJIMYECTBO MEH MpucyTcTByeT B Npody 
TaX BOCCTAHOBJIEHHA KaK CaMOCTOATeJIbHad (asa UH, CJIeMOBaTeJIbHO, MeJb } 
MOXKeT BXOAUTb B CocTaB wMHHeIH. [lostTomMy MOXKHO CUUTATb, UTO LIMMHEJIbHE 
(pasa B STUX OOPasllaX ABJIACTCAH MAFHeETHTOM, COJep2kalll4M, BOSMOXKHO, JIMD 
HEKOTOPOe KOJIHMYECTBO PacCTBOPeHHOH MejIH. 

Ha peutreHorpaMMax oOOpa3ioB, MOJIYYeHHbIX BOCCTaHOBJIeHHeM mpH 90 
Ha 13 wu 30%, TakxKe MpucyTCTBYIOT JIMHHH, CBOLCTBeHHbIe AudpakiUHOHHE 
KapTHHaM MeJIM, WIMMHeIM MW TeTparoHasbHoro depputa. UinnHembHas cocta 
JiAOUlaAd OOpaslla B STHX CJIyUAaAX, MO-BHJMMOMY, TpelcTraBsAeT CMeCb MarH 
THTa HM KyOuyeckoro depputa. IlocmeqHnl o6pa3yerca MpH yKa3aHHOH TeMr 
paType 3 TeTparoHaJbHoro dbepputa B pesysibTaTe (basoBoro MpeBpallleHH 
B o0pa3ilax, BOCCTaHOBJICHHBIX pH 900° Ha OombIUIM MpolleHT BOCCTaHOBeH! 
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HUM, XapakTepHble JIA TeTparoHaJEHOrO (beppuTa, HCuesalOT, a OOHAPyxXu- 
OTCA BIOCTHT H xKee30. IIpH NOAHOM BOCCTaHOBJeHHH B TBeEpLOli (base HabuII0- 
OTCA MeJlb WH 2Kee30. 
CaeqyeT 3aMeTHTb, YTO Melb, NOyualolladca pM BOCCTaHOBMeHMH TeTpa- 
iaJIbHOro epplita Bpillie TOUKM MpeBpallleHuA, MMeeT NapaMeTp pewerkH 
CKOJIbKO 3aHWXKeHHEIH (3,099 A) no cpaBHeHuIo Cc TaOJMUHbIMH JaHHbiIMu 
08 A). B cayuae Ke BOCCTaHOBJIEHHA TeTparoHabHoro (bepputa HHKe TOU- 
peBpalleHHaA HW MpH BOCCTaHOBJeHHH kyOuYecKoro cbeppuTa BbIe 760° 
b NolyuaeTcaA C MapaMeTPOM PelWIETKH, COOTBETCTBYIONIMM UHCTOH MeqN. 
| ee apaMeTp peliieTKH MeJ{H YKa3bIBaeT Ha MIpHCyTCTBHe B_ Heli 
KOTOPOrO KOJIHMYeCTBa pacTBOpeHHoro xevlesa. IIpu nepectpolixe omuoli 
Hupukaluu dbepputa B Apyrylo NponcxXoNT U3MeHeHHe CHI CBASH B pellerKe, 
peoOcTBytolllee, MO0-BHJMMOMY, Tlepexowy HOHOB X%KeJle3a B MeTadJIM4YeCKYyI0 
By. J[okasaTebcTBOM STOFO CJyKUT HW TO OOCTOATebCTBO, YTO TapaMmerp 
e€TKH MeZH B 3aBHCHMOCTH OT TeMMepaTyPbl MeCHACTCA CKAUKOM, COOTBET- 
SYIOWMM TOUKe Mepexoga. 
MexaHu3M KpHCTaJJIOXMMHYeECKHX MpeBpallleHH pH BOCCTaHOBJeHHH dep- 
Ta MeJ\M MOXKHO MpeACTaBUTh CJieAyIOWMM: MO Mepe OTHATHA KuCIOpOsa Ha 
€pXHOCTH deppHta OOpasyercaA H3ObITOK HOHOB 2%Kee3a HW Me; Melb, Kak 
MMeHee IIPOUHO CBASAHHaA C KHMCJIOPOAOM, OOpasyeT MeTasIHUeCKy1O da3y, 
Kele30 LuppyHupyer B rulyOb YacTHLbl PeppuTa, BLITeECHAA MeMb; UaCTb TPex- 
I€HTHBIX HOHOB 2Kele3a NpeBpalllaeTcA B ABYXBaJIeHTHbIe 3a CueT Mpolecca 
| eens IIpHyeM pellleTKa (epputa mpHOsHxKaeTcA K PellleTKe MarHe- 
ra. Ilocuie Toro, Kak Becb eppuT NepelieT B MarHeTHT, Ha4uWHaeTcs BOCCTa- 
BleHHe oCceqHero MO CXeMe, NpeqoweHHOH B paoote (’). 
TakHM oOOpa30M, BOCCTaHOBJIeHHe TeTparoHaJIbHOrO HW KyOnYecKoro dep- 
i(fOB MefH npoTeKaeT cTynNeHyaTo: 


CuFe,O, — Cu-+ FesQ04; Fes0, — FeO; FeO — Fe. 


Ilepecrpotika pellieTKH TeTparoHaJbHOoro dbeppuTa B KyOMYeCKy!O NMpoTeKkaeT 
HOBPe€MEHHO C IIPOWeCCOM BOCCTAHOBJICEHHA H OKa3bIBaeT BJIHAHHE Ha OCO- 
HHOCTH mocJleqHero. 


| Unctutyt mMetatypruu Ypabckoro (buMasa Tocrynuso 
AkajylemMuun HaykK CCCP 22 VI 1959 


IMTHPOBAHHAA JIMTEPATYPA 


| 230, S¥ei J Berne Ib, Rocio lh We Pine Ie, il) 2s CIO). 
ibe Bertant,.J. Phys. Rad., 12, 252 (1951). ® HA. Toponos, A. . Bo 
le rekon OK 230 Iie Ge (1950) S2Jr BG orordie intone ee Aas iew bx oreups 
ys. Rev., 98, 391 (1955). SE. Dainese sRaG oh emer nics wACtanGrysteso mls 
if 
b 


#5 (1956), © E.T. Tatuescxaa, I. UW. 4ydpapos, Merannypr, 7, 3 (1940). 
3 WM. Apxapos, B.H. Borocaoscknuit u ap., JAH, 98, 5, 803 (1954); KOX, 
Dy 22 (1950). 
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Jloxuann AkawemMun Hayk CCCP 
1959. Tom 128, Ni 6 


PH3HYECKAA XHMH 


Il. 1. AJIMXAHOB, A. M. BAPIUJABCKHK 


PABHOBECHOE PACHPEJEJIEHHE JEMTEPMSA MPH 
BONOPOJHOM OBMEHE C D1KHAKUM HOAMCTHIM JEATEPHEM 


(ITpedcmaeaeno axademuxom C. C. Medeedecom 19 VI 1959) 


Hactoalan paOora ABIAeTCA YaCTbIO OOULerO HCCeOBAHUA M3OTONHBIX pa 
HOBeCHHt B pa3JIMUHbIX CHCTeMaX BOZOposcosepxKawux BellecTB (*~*). B HE 
BMepBble SKCMepHMeHTAJIbHO U3y4eHO PaBHOBeCHOe paclipefeleHHe MeHTepk 
JIA OOMCHHBIX peakUHit c yyacrHeM HoORucToro Boxoposa. CoorBercTBytoull 
W3MepeHHA MpoOBeeHbI Ha MpHMepe cHcTeMbI: apoMaTHyeckand C—H cBa3b- 
HJ? 

C TouKM 3peHus OOMlel 3aKOHOMepHocTH (1), XapakTepH3ylOllel PaBHOBe 
Hoe pacmpemeseHve JelirepHa TMpH BOMOPpOAHOM OOMeHe, 3HaHHe BeJIMUHH 
KoappuuneHTa pacnpelelenus (4) WeHTepHa WIA CHucTeM C yyacTHeM HOAHCTO! 
BOOpOka MpekcTaBAeT MPHHIMMHabHbId MNTepec. CoriacHo STOM 3aKOH' 
MepHOCTH HoAucTHIM BOAOpOA 3aHuMaeT OcoO0e NOMORKeHHe, NOCKObKY MO cpa 
HeHHIO C OCTAJIbHbIMM PaJIOMAOBOLOpOMaMu, a Tak»Ke THAPHaMH JIOObIX HEM, 
TaJJIOB (He COJepxKallHMH CBOOOMHEIX BaJIeHTHOCTeH) OH XapakTepH3yerc 
HaMMeHbIUIHM 3HayeHneM B-cdaxTopa *. 3HaHMe BeEJIMYHMHBI &@ HEOOXOJMMO TakKw 
MIpH UccwleoBaHHu jelTepooOMeHa MexKy OpraHHuecKHMH coeMHeHHAN 
M HOLMCTHIM BOJOPOIOM. 

Han6oulee yQOOHbIM BeLeCTBOM JIA H3YYCHHA H3OTOMHOFO paBHOBeCHsA Me? 
ay apoMatuyeckoh C— H-cBa3b10 HM HOAHCTHIM BOJOPOOM Obi Obl GeH3OVI, 1 
CKOJIbKy BC€ aTOMbI BOJOpOfa B HEM PaBHOLeHHbI; KpOMe TOrO, MOJyYeHHy 
SKCMEPHMeHTaJIbHO BeJIMYMHY KoOopPPHUNeHTa paBHOBecHOrO pacpeseseHl 
WelitepHa Mexky OeH30sI0omM H HJ MoxHO OblwIO Obl HeMocpeCTBeHHO COmocT 
BHTb C COOTBETCTBYIOWNeH BeEJIMYHHOH, BLIYMCICHHOH Ha OCHOBaHHH MMeIOULHXt 
B JIMTepaType JaHHBIX 0 yYacTroTaM KosleOaHHl (1). OmHako, Kak MOKa3bIBa! 
OlbIT, CKOPOCTb JeHTepooOMeHa Mexky SeH30sI0M Hw HJ camuikom masa. B p 
3yJIbTaTe H3yYYCHHA CKOPOCTH OOMeHa MexKy HEKOTOPbIMH apoMaTHY¥eCKUN 
COeqHHeEHHAMH MW X%KHAKMM HOMCTHIM JeliTepHeM ObWwIO BbIdCHeHO (*), 4TO Di 
u3yYeHHA HcCJleqyeMoro paBHOBecHA HavOouee MOMXOMAULUM BeleCTBOM 4. 
Jidetca Qupenus (C,H;),. pu pacrBopenuu udenuia B KXUAKOM HOLUCTE 
Bowopogze B OOMeH CpaBHHTebHO JlerKO BCTYMAaIOT WIeCTb AaTOMOB BOJOPO, 
(B OpTo- HM Napa-nomox*KenuAx), TOra Kak OCTaJbHbIe YeTHIPe aTOMa (Me 
mpakTuyeckH He OOMeHuBaloTcA. IlomrBepxeHveM OTCyTCTBHA OOMeHa MeT 
ATOMOB BOAOpOa MOXKET CYAKUTb TakxKe TOT (akT, ITO TaKOl OOMeH He B| 
OmofaeTcA B CJly4yae HCMOb3OBaHUA B KaYeCTBe PacTBOPHTeA M MOHOpa Je 
TepHxA — xKuKOrO OpomucToro Bosopona (°). ! 

OnbiTbl NpOBOAWIM B 3alaAHHbIX CTCKAHHBIX aMMyax B XKUIKOpasHI 
TOMOreHHBIX CHCTeMaX Nod AaBeHvem (4—15 arm). Ilocne qocrwmeHua p 
HOBeCHA HcnapAM HOMNcThIH BOOpOA, a OcTaBLINHcA AudeHH Mo_Bepra. 
OUHCTKe HM CKUTaIH B TOKe KHCOpOa; NpH NOMOMIM KaNebHOrO MeToza | 
OlpeweAM CcofepKaHve RelirepuA B NOJyYeHHO Boge. Kontlentpaunio J 
TepHa B ucxoqHOM HJ onmpeyleranu, anaiu3supya Boxy, Mosy4yeHHyto B pesys 


_* Ene Menbuiee sHauenue 8-pakTopa JoxKeH UMeTb, BIPoUeM, THAPUA HaMGomee TAKEO 
KpaHHe HeyCTOH4YMBOrO TaloHa-acTaTHHa, KOTOPbIi, KaK H3BeCTHO, He BCTPeyaeTCA B MIpPHpo, 
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PaBHOBecHe JOCTHraJH C OOeHX CTOPOH, NPOBOAA OMbITbI KaK NO MpAMomy, 
M NO OOpaTHomy oOmeny. B mocueqHem cily4ae HCNOMb30BaIM Mpenaparnl 
fpeHusia, mpeqBapHTeibHO JelirepupoBaHHbe B 
(ro- H Mapa-nosomenuax **. Jina cokpateHnua 
#2MCHH JOCTHXKEHHA H3OTONHOFO PaBHOBeCHA OMIbI- 
| IpOBOAMIM B MpucyTcTBHH oa, KaTamusupy- 
ero OOMeHHbIe peakKIHH MEXKJLy yrmeBoqoposamu 
KMIKAM HOXMCTEIM JelTepvem (’). Konmentpa- 
10 KaTaJIM3aTOpa BbIOMpaNH Cc TAKUM pacueToM, 
PObI CKOPOCTh Oblla NOCTaTOUHO GOOJIbUIOH, HO B 
| 2ke€ BDeMA He HaCTOJIbKO BbICOKOH, YTOOKI B Te- 
Hive HeOOJIbIIOrO BpeMeHH, HeoOxogumoro ua Puc. 1. Temnepatypxple kpu- 
ONY “ 3 Bble Koa*ppuUveHToB pacipeye- 
MapeHua MOLMcTOrO BOAOpoka Mp HH3KOH TeM- Fo oe menrepa, MCHC ay” 
aType, H30TONHOe paBHOBecHe CMElLalOCb B CTO- C__H —_ H—Hal. a— HJ — 
HY OOJIbINMX 3HaUeHHH a. CH: 6 = Br Ch soe 
| TlozyyeHupie JaHHpie yKa3aHbl B Tab. 1. 3Ha- iG rbiemeore Heirs 2! 
MA & BBIMMCAAIH mo dopmysam (6) u (7), Sichapautarineaie JaHHble 
MBEJeCHHEIM B padote (°). Jlerko BuyeTb, 4TO 
pe ona B 9TOH paOoTe 9KCHepHMeHTaJbHbIe 3HadeHHA %, B Mpelesmax OMIH- 


. ero pa3JIOKeHHA B TOKE a30Ta Ha OKHCH Meu mpH 350—400°C *. Hs3oron- 


/ 
10 0 0 2 30 0 UT 
t 


onbira M pacudeTa XOPOMIO CormacyloTCaA CO 3HaYeHHAMU, BbIUHCJICHHBIMH U3 
{HHbIX 110 yYacToTaM KoJIeOaHnit (1). Kak moxasaHo B paOotax (?~4), aHaJio- 
/4HOe COBMajeHWe HMeeT MeCTO TakKxKe MH B Cyuae OCTAIbHbIX Tpex rasouyo- 
OPO. 

Ta6aunna 1 


Msz0TonvHoe paBHoBecHe B cucTeme HOMCTHIM BOLOpoa — Audexnus 


Kouneutpauua felitepus, at. % 
‘icOBKA O6- | MonmapHpie cooTHOMIe- ma 3 


MeHa HHA KOMNOHEHTOB ucxomuaa | KoHeuHaA ¢ P 

|| ; es cpegH. | pacu. (4) 
NEES BpemMa, | CAL ‘ LUCAS a A ve 

he aA aan” eamuiltee HJ (Gieky: HJ (C.H,)2 

| ae gtk 

40 28 25 S58 (OP AS: 11,85 |4,91| 4,44 | 4,10 

10 28 25 2,46 = 14, 8501485 |. 4820 14,129 SOR aa02 
Ho | 43 16 1,54. 13,590) -—. |2 91 1-.-6,50, . | 4,06 1-04 \40,2) 
‘10 43 | 16 1,55 | 3,90 = 2.91 alan bgd Ce mln oe 

1 | 

D5 | 27 18 4,73 ee Ni Stiroa ie oe| ese 1G ako 

D5 | 27 24 Doe oe 11,93 [41,74] 3,50 | 3,50] 9 4 | 3 43 
5 | 50 17 4,97 — | 14,93 | 4,68} 3,41 | 3,52 |(4'9 4420-9) 
PS 43 17 1,70. | 3,90 Ee 2,941 5,64 | 3,43 , 
m5 | 43 10 1,47 | 3,90 ae 5,06 1195, 76. 3,00 

|| 

50 | 43 13 2,06 — | 11,93 | 41,79) 38,29 | 3,181 3 ys | 9 97 
po 43 14 1,91 = 11,85 | 1,69) 3,09 | 3,46 /429°s)|(Yo, 2) 
50 43 10 1,514 | 3,90 —_ 3,09 | 5,36 | 3,05 


| * TIpenapatbl Jeirepuposanbl B O- HM N-MOJIO*KeHHAX. 


| ** PaccuuTaHo 10 ypaBHeHuaM Oananca mo JeliTepuro (cM. ypaBHenua (4) (5) B padore (7)). 


| Tipencrapaser WMHTepec CONMOCTaBHTb TeMIepaTYPHble 3aBHCHMOCTH KO3ep- 
IMHeHTOB PaBHOBeCHOTO PpaciipeweJIeHHA euTepua MexkY apOMaTHuecKOHu 
| 


| 
i 


| - 
| * Bmpomecce pasnomxenua HJ o6pasyerca, pepoaTHo, CuJ, a ne CuJe, B CBASH C yeM Touly- 
OTCA OobIIMe KOMMUeECTBA CBOOOAHOTO Hosa, KOTOPHIM CBASbIBAJIH MeTAaJJIM4eCKOH MECAbIO Npu 
BbIIIGHHOH TeMIlepatype. 
** TI penaparTbl a eT eit B COOTBeETCTBHH Cc (°) 6bIIM NowyyeHbI H3OTOT- 
oOMeHOM Mexly Aucbenusiom Hu OpoMHcTHIM JeliTepHeM B yCJIOBHAX, Kora B OOMeH BCTYMaIOT 
bKO OPTO- H Mapa-aTOMbI BOJOpoda. Coyepxanne JeHTePHA B HCIHONb3SOBAHHBIX MpenapaTax 
CTaBAAIO UpHOmH3HTembHO 12%. 
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cpa3bi0o C—H u raJlo“OBOJOpOAOM AIA pasHbIX ramonZoBoxopoyos (?,%,*). Ti 
Koe ComocTaBJleHHe MpuBeyeHo Ha puc. |. KpuBble mOcTpOeHbI NO paCc4deTHI 
JjaHHbIM (1); OMHOBPpeMeHHO HaHeCeHbI SKCHEPHMeHTAaJIbHbIe TOUKH. 
Tlomyuenuple B STOM paGoTe 3HAYeHHA a= 4,07, &o5° = 3,47 U Asoo = 3,1] 
JIA PABHOBeCHA H3OTOMHOFO OOMeHAa BOMOPOTa MEXKAY BZHeHHJIOM WH KAAKH 
HONUCTHIM BOJOPOLOM XOpoOllo cormacyroTcsA C PpacueTHbIMH BeJIMYHHAMH 4H 4 
JIAIOTCH MAKCHMAJIDHbIMH JIA JaHHbIX TeMMepaTyp H3 BCeX MOJIYYeHHBI 
JO HaCTOAULerO BPCMeCHH SKCNePHMeHTAJIbHbIX 3HAYeCHHH & MPH elTepooOmMen 


HayuHo-nccleqopaTeibCKHi (u3H4KO-XHMHYeCKHH Iloctynny 
wuucTHTyT uM. JI. SH. Kapnosa 13 [Vege 
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PHSHTECKAA XHMH A 


H. FT. BYKYH u E. A. YKUIE 


O PACTBOPEHHH METAJIJIMYECKOrO MATHHA 
B PACTIJIABJIEHHbIX XJIOPHJAX 


(ITpedcmaereno akademuxom A. H. Ppymkuroim 22 VI 1959) 


PacTBopeHHe MeTAJIJIOB B PaCMaBJICHHbIX COAX, OTKpbIToe I’. Janu Gouee 
JleT Ha3ayl (1), HrpaeT BeCbMa BaxKHY!IO POJlb WIA MHOFHX 3/IeKTPOXHMHUe- 
AX IIPOH3BOXCTB, TaKHX, KaK MpOH3BORCTBO MarHHA, aJIIOMHHHA, 
pHa u tT. n. EcrecTBeHHO, YTO STOMY ABJICEHHIO MOCBALLEHO GOOIbINOe YHCUO: 
2eqOBaHHH (HampuMep, (?, )). OgHako wu Qo CHxX MOp KaK KHHeTHKa, Tak 
MpHpojla W MeXaHH3M PaCTBOPeHHA MeTAJIJIOB OCTAIOTCA BO MHOFOM HeACHBIMH. 
ca3aHHOe OOCTOATEJIbCTBO, a TaK%Ke MOTPeOHOCTH B pelleHHH pAa NpHKJal- 
DX 3ajau, 3acTaBHJIH Hac NpelNpHHATb U3syyeHHe MeXaHH3Ma B38aHMOJeHcT- 
A MHIKOTO MeTalJla C paCMaBJICHHbIM 3JIeEKTPOJIMTOM. B  HacTOslemM 
JOULEHHH U3JiaraloTCH HEKOTOPbIe U3 MOJYYeHHbIX Pe€3YJIbTATOB. 

Hamu onpeeiaacb paBHOBeCHad KOHICHTPpaluA PaCTBOPeHHOrO MeTavJla 
AM KOHTAKTe paCllaBJIeHHOrO MarHHA C XJIOPHAHbIMH 3JIeEKTPOJIMTaMH B 3a- 
CHMOCTH OT cocTaBa MocsieqHHx. MetroquKka uccueqOBaHHA Oblla aHalorM4uHna 
AMMeHABIUeHcaA paHee A. V1. )Kypuupm (4). Cmecb couleH 3afaHHoro cocTaBa 
\MellaiH B TepMeTHYHYIO CTaJIbHY}0 OomOy. O6beM couIH Obl] TAKHM, UTOOBI 
CTH K MAHHMYMY CBOOOMHOe MpoctpaHcrBo. Bmecte C COJIbIO B Cocy J, NOMelaJIH 
MMaKTHBIi KYCOK MarHHsx, MOBEPXHOCTb KOTOPOrO Nepe ONbITOM OOHOBMAMACb. 
“TeM MexaHHyeckoH OOpaOoTKH. Bom6a uMeula YTOJIMeHHOe HO, B KOTOPOM. 
[JI BbICBepJI€H KaHaJI JIA TepMomapbI. BMecte c TepMonapoH OomOa Momelllavacb. 
\| cee Kaualollyioca meub (1/. mepHoya B CeKyHAYy), YTO OOecteuHBaJIO. 
.BHOMepHOe NepeMellIMBaHHe paciviaBa. Temnepatypa meu NolepxuBaJacb. 
ecrosaHHoH (-+ 10°) c momomibio 3suleKTpoHHOrO moTeHyHoMetpa OIIB-O1. 
WIMTeJIbHOCTb onbiTa — 2,5 uaca. Tlocme okoH¥aHHA ONbITa Neyb ycTaHaB- 
IBaJlacb BEPpTHKaJIbHO H COCy] BbIJep2KHBAJICA WIA MOJIHOTO pasesIeHHA MeTaJ- 
hueckoli H couleBol cbasbI pH 3aqaHHOW TemMepatype elle OKOvIO uaca. Ilocae 
joro cocy 3akaJIMBaJIM XOJIOJHOH BOAO HM TBeEpAY!O COJIb aHaIH3HpOBaJH 
h cojlepxKaHHe MeTaJJIMYeCKOrO MarHHaA MO KOJIMYeCTBY BOLOpOfa, BbINeJA!O- 
&rocd Mp peakiHu 


Mg + 2H,O = Mg (OH): + He. 
be olpewevIeHuA KOJIHUeCTBa BOJOposa NpHMeHsAJICA T'a3SOBOJIFOMETP Jlyure 


, NO3BOIAIOMIHH NOJyuaTb 3HaYeHHA OObeMa Fa3a MPHBeAeHHbIMU K HOPMA\JIb- 
IM ycJlioBuaM. B onbiTax HCNOJIb80BaJIHCb XHMHUYeCKH YHCTHIe, MepekpHcTad- 
H30BaHHbIe HW TWaTeJIbHO OOe3BOXKEHHbIC CYIUKOH C XJIOPHCTbIM AMMOHHEM C 
DCE LYIOWHM TepelaBsenvem coun. IlepenmaBka Cosel MpOH3BORHIAaCb B. 
juocibepe CO, c orcTavBaHHeM B TeyeHHe JBYX YaCOB. 

Han6oulee cyllecTBeHHble HCTOUHHKH OLWIMOOK Mp ONpekeseHHH pacTBOpH- 
OCTH MarHua — momayaHHe B COJleByIO HaBeCKy MA@KPOCKOMMYeCKHX YaCTHIL 
TaJlla HW PasOBbiJeeHHe BCJIeCTBHe peakUHH BOAbI C KapOuamu, OOpasoBas- 
MMHCA B pesyJIbTaTe BO3eHCTBUA MarHHA Ha CTeHKH CTasbHOro cocysa. Ilep- 
si MCTOUHHK OWIMOOK MOF ObITb yCTpaHeH Ip JOCTaTOUHOM BHHMaHHH SKcMepH- 
eHTaTopa. UTO KacaeTCA KapOuJOB, TO CHeWHaJIbHble OMpeeeHHA NOKasaJH,, 
rO BbISbIBaeMaA MMH OWHOKA COOTBeETCTBYeT PaCTBOPHMOCTH MarHHA B. 


Ale 


(2—3)-10°3 M% 4H, B MepBOM MpHOJIH2KeHHH C10 MOXKHO mipeHeOpeub. Pacxoxat 
HUA M@Ky pe3yJIbTaTaMH He3aBHCHMBIX OMBbITOB KoseOaMCcb OT 5—10$ 
Mp XOpolleH pacTBOpHMOCcTH JO 90—25% or aOcouJIOTHOH BeJIMYHHbI pactBe 
PMMOCTH MIpH IWIOXOM pacTBOPeHHM (HanpuMep, B paciiaBax XJOpHia KasHs, 
HaTpHa Hw Oapnas). 
PesysbTaTb OMpeyesleHHit PACTBOPHMOCTH MarHHA B COVIeBbIX PacmwlaBa 
pa3Horo cocraBa! mpuBesenbi Ha puc. |. IIpu stom 661buIaA yaCTb TOUCK ObW} 
, nojyueHa mpH Temnepatype 800°. McKmoueHn 
5:10 mon 76 Mg COCTaBJIAJIH TOUKH, OTBEUAIOM[He Ce yIOULHM C 
cTaBam coleBoi (pa3bi: NaCl (850°); KCl (820°, 
CaCle (830°); 34% MgCle + 66% SrCle (820° 
SrCle (920°); 34% MgCle + 66% BaCle (900 
BaCle (1000°) *. Oru orKo0HeHHA TemnepaTy 
HeCKOJIbKO CKa3aJIHCb Ha [JlaBHOCTH KPHBBI 
pacTBOPHMOCTb — COcTaB CosleBOH (a3bl. 
Ec pacCMaTpMBaTb pacTBOpeHHe MarHh, 
B paciiaBax, KaK pe3yJIbTaT YyCTAHOBJIeCHY 
paBHOBecHaA: 


MgCle -+ Mg 2 MgoClo, (/ 


TO, OYCBHAHO, 10 3aKOHy lelicTByIOWMxX Mac 


Bi Xoo t 
*1}1* Miu : 


| 
10 08 06 04 02 0 


re yo, Y1, Ym —- KoadpHUHeHTLI AKTHBHOCTI 
a xo, X1, X» — KOHWeHTpauuH MgeCle, MgC 
Puc. 1. Pacrpopumoctb MarHua B comeBol case Hu Mg B MeTauMuecKOH dag 
B CoueHOH (hase B SABHCHMOCTH OT coor ReTCTBeHHO. Jia cuctempr Mg — MgCle mt 


ee coctapa mpw t= 800°. 1 — 
MgCle —CaCle; 2—MgCle —Lic]; HO NOOKHTh y) = | u Tora, Kak cwemye 


MgCl, 


3 — MgCle— SrCle; 4 —MgCle— U3 MPMBeXeHHbIX JaHHbIx, 
— BaCle; 5 —Mg Cle — NaCl; S 4 
6 = MeClz =" Kc! Re == xp = 46 104 (i 


Buuskve 3HaueHua ko (oT 40-10% go 49-10%) nomyuatorca M3 aHHbl 
A. HW. Kypuua ana cucremsr Mg — Al — MgCle mpu 800°. 

MoxHo 6bI0 Obl NpeLMOOKUTL, YTO H MPH pas6aBMeHHU comeBO cas 
JpyruMH XJIOpHaMu cmpaBedIMBocTb ypaBHeHHua (1) ZomKHa COXpaHATECs 
OyHako pacueTbl, HampuMep, Aaa cuctempr MgCle — KCl, qa KoTopow Mu 
BeCTHbI KOSPPHUMEHTbI AKTHBHOCTH OTJCJIbHLIX KOMMOHEHTOB (°), MOKAa3bIBal0’ 
4TO 3TO He Tak HM YTO ypaBHeHHe (1) cnpaBeIMBO JIMIUb Np KOHWeHTpally 
MgCl, 6onee 50%. Tak 2xe HeBO3MOX%KHO MOHATb, HCXOAA U3 peakuuN (A) pa 
TBOpeHHe MarHWA B YYKeHOHHBIX paciviaBax. Bce sTo 3acTaBAAeT Mpelnosc 
XKHTb, YTO CYU[eECTBEHHOe 3HaYeHHe MPH HH3KHX KOHIWeCHTPalWAX XJIOPHa Mal 
HHA MOryT HMeTb OOMeHHbIe peakIHH THMAa: 


Mg + 2Lit == Mg*+ + 2Li, (E 
2Mg + 4Li = Mg?t + 2Lis Brat (E 


CrieltuH4HOcTbh JleHCTBHs MOCTOPOHHHX KaTHOHOB Ha PaCTBOPHMOCTb Mary 
(S) TakoBa, 4TO NoceqHAA YMeHbllaeTCH C YMeHbINeHHeM NoApHsyrouler 
JleHCTBHA KaTHOHOB MOCTOpOHHeH COW: 


Me2+ Cat? —_ Lit Srt2 Bat2 Nat Kt 
z/ R? 1,76 1,64 1,34 0,98 1,04 0,56 
S-102% 30 16,2 15,6 7,1 6,0 2,4 


* Sllecb H Jamee CocTaBbl AaHb] B MOMAPHBIX Mpowextax. 
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D H NOHATHO, Tak Kak YeM OOVIbINe NOJApPH3yroulee WelicTBue (2/R*), TeM CHJIb- 
»P COOTBETCTBYIONIMH KaTHOH JOJDKeH NOJIAPH30BaTb HOH Cl~ u, cmeqoBaTewb- 
, TEM OOslee CTAOHJIBHOH JOJMKHAa ObITb cBA3b Mg — Mg, o6ycaoBsmneBatoulan, 


+BHMMoMy, CyllecTBoBaHHe cy6vona Mg} Ci 

|| Papyopecus Tuna (A) — (B) aABaaioTca 97leKTPOXHMHUeCKUMH PaBHOBecHsA- 
}, H, TAKHM OOpasoM, eCJIM BbICKa3aHHad FHMOTesa CNpaBeIMBa, B CHCTeMax 
fla MeTaJJI — paCMWaBJIeHHbIH 9SJIEKTPOJIMT ClekyeT YYHTbIBATb He TOJIbKO 
HAMMOJeCHCTBHe MeTaJJla CO CBOHMM HOHAaMH, HO H C KaTHOHaMH pacTBOpuTesaA. 
HO CyYIeCTBeEHHO, TaK KaK O3Ha4aeT, YTO NOTCHUMAVJIbI KUAKUX MeTAJVIOB B pa3- 
}BleHHbIX paciaBax CBOUX COJIeH ABJAIOTCA KBa3HPaBHOBECHBIMH H K HUM, N0- 
}umMomy, MpvwoxKuMa TeopHsa cTalMOHapHbIx MoTeHiManoB A. H. OpymxKuna. 
I 3aMeTHY!O POJIb PpaBHOBecuh THNa (B) u (B) yka3prBaloT M Apyrve aBTopH 
Oi. Hanpumep (°, °)), Tax ¥ro npuBeseHHan 3ecb TpakTOBKa MOJYYeCHHBIX JaH- 
IX MpeAcTaBAeTCA AOCTaTOUHO BepOATHOM. OueBuHO,H3 MOJYYeCHHbIX Pe3YJIb- 
OB MOXKHO, TO/Ib3ysacb MpaBuiom Jltorepa, OWeHUTb CTaHJapTHbIi MOTeHWMas 
HOxOpHya MarHua. Tak Kak JIA paBHOBeCHOM CHCTeMBI 
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(| TaK KaK B XJIOPHOH INkaJie MOTeCHWHaJIOB MOXKHO MNPHHATb 


PMemgte — — 2,60 B 


) 
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u 800°, To, Nob3yacb MOJYYeHHbIM 3HaueHHeM k,, HaXOUM 


0 ay eee 0 ehcp ae 
Pmg/Ma"* — 2556 BUH Pugh Mgt? — 2,84 Be 
Bepe3HuKOBCKHK usta Toctynuso 
Beecoro3HOoro aJIOMHHHeBO-MaraHeBoro 19 V 1959 
HHCTHTyTAa 
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Jloxnayn AkayemMun Hayk CCCP 
1959. Tom 128, Ne 6 


PH3HYECKAA XHMUH$ 


B. 1. KAPMOB, E. C. CEMEHOB u A. C. COKOJINK 
TYPBYJIEHTHOE TOPEHHE B 3AMKHYTOM OBBEME | 


(ITpedcmaeaeno akademuxom B. H. Kondpamoeeoim 11 VI 1959) 


Pa3BuTHe TeOpHu TyPOyJIeEHTHOrO TOPeHHA CYLLeCTBEHHO TOPMO3HTCA OTCYT 
CTBHeM (pyHaMeHTaJIbHbIX 2MIMPHYeCKHX COOTHOWeHHH, CBASbIBAIOWLHX OCHOE 
HbI€ XAPAKTePHCTHKH MJIaMeHH: CKOPOCTb, WIHPHHY 30HbI peakILMH Cc TypOyJeHT 
HbIMM XapaKTepHCTHKaMH MOTOKAa HU (H3HKO-XHMHYeECKHMU CBOHCTBaMH Foproyel 
cmecH. Takoe OJIO*KeHHe CO3JasIOCcb B pe3yJIbTaTe NPHHIUWNHaJIbHOM HelmpHMe 
HuMOocTH MeToya [yu—MuxesbcoHa k H3MepeHHAM B TYPOYJICEHTHOM IvlaMeHH 
cTaOHJIH3HPOBaHHOM B TOTOKe JIH6O MMVJIOTHBIM IJlaMeHeM, JIHOO Ha rHposMHa 
MH4eCKOM cTaOuHsaTope. B TypOyJIeEHTHOM IJlaMeHH He BbINOJIHAIOTCA OCHOBHBI: 
YCJIOBHA, HEOOXOLHMble MPH ONpeesIeHHH CKOPOCTH TOPeHHA Ha OCHOBE 9STOF’ 
MeTOla, — HaJIMuve CTallHOHAPHOH, O€CKOHEYHO-TOHKOH HelipepbIBHOH MOBepX: 
HOCTH BOCIWJIaMeHeHHA, C OJMHAKOBOH Ha BCeM ee INIPOTAXKeCHHH CKOPOCTbIO rope: 
HUA HW PHApOAMHAMMYeCKON XapakTepHCTHKOH NoToka. JA OOxOa STHX TPYAHO 
creli B paOoTax Halle sa6opaTopuus 1950r. (+) 6b HCCEOBaHbI BOSMOXKHOCTI 
onmpeyeieHHA CKOpocTH TypO6yweHTHOrO ropeHua U, B CBOOOAHOM cibepHyueckon 
TIaMeHH, OOPasyIOWeMCA MPH HCKPOBOM 3aKHraHHu B TYPOYyJIeHTHOM TOTOKe 
T. €. B YCJIOBHAX, AHAJIOTHUHbIX MeTOLY OoMObI NOcTOAHHOrO JaBeHHA. Mero 
cBoOogqHoro cibepHyecKoro MWIlaMeHH Obl Takxe MPHMeHeH B HCCJeLOBaHHA 
Ty pOyIeHTHOrO ropeHHa B (”) H (3). OqHako Nepexoy OT HeMocpeCTBeHHO HaGJIO 
jlaeMOli CKOpOCTH pacmpocTpaHeHua miamenu U, = dR/dt = U,9./6 « coO 
CTBCEHHO CKOPOCTH TOpeHHA OTHOCHTeJIbHO cBexKero rasa U, okasaJicaA B 3TH 
yCJIOBHAX HEBO3MOXKHBIM H3-3a HEOMpeeJICHHOCTH 3HAYeCHHA CpeHeli MJIOTHOCT 
rasa B CbepHyecKOM TYPOyJICHTHOM I1laMeHH, 30Ha rOopeHHA KOTOPOFO 3anOJIHeH 
CBeX%KHM, TOPALLHM HW CropeBLUIHM Ta30M. STO OOCTOATEJbCTBO ObIIO YUYTeHO 
(‘) u (*), Tae u3sMepeHHe orpaHMuMBasiocb BemMuHHO U,. B pa6ote xe (° 
BeJIMYHHA 09/6 B CcbepH¥eCKOM TYPOYJICHTHOM [JIaMeHH Oba HeMpaBHJIbHO OTC 
*KeCTBJIeHa C TEOPeTHYECKOHM CTEMeHbIO PaclUHPeHHA, COOTBETCTBYIOIeH aluaba 
THYeCKOH TeMlepatype MlaMeHH. ITO Oblio Obl CHpaBeJIMBO TOJbKO IPH WIMpPHH 
30HbI TypOyJIeHTHOrO TOpeHHA, CPaBHHMOM C WHPHHOM JaMMHapHoro MlaMeHH 
TakuM OOpa30M, IIpHMeHeHHe MeTOJa cBOOOLHOTO cctbepHyecKOrO MIaMeHH J: 
onpegeneHua U, oka3al0cb BOSMOXKHBIM JMWIb IPH yCJIOBUN OnpeseseHuA cpel 
HeH MJIOTHOCTH 3aKJIIOUCHHOFO B HEM rasa HeE3aBHCHMBbIM CHOCOOOM. STO ycJlOBH 
W ObIJIO peaJIM30BaHO B HOBOM MeTOJe HaOJIOJCHHA 3a Pa3sBHTHeM ciepuyeE 
cKOro TypOyJIeHTHOFO IvIaMeHH B 3aMKHYTOMOObeme. M3mMepeHua MpOvSBOAMJIUC 
B Oom6e, H300paxKeHHOH Ha puc. |, nouru ccbepuyecKow dopmpl c R = 70 MM 
CHaOvKeHHOH 4 MellasiKaMu (2), NPHBOAHMbIMH BO BpallleHHe 3/IeKTPOMOTOPaM: 
(1). Kak OyqeT noKa3aHO HMKe, 3TO CO3aeT MOCTOAHHY10 BO BCeM OObeMe HHTEH 
CHBHOCTb H30TpONHOH TypOyseHTHocTH. Ilo~xKuraHHve cMecH NpousBOLUuTC 
MCKpOH B WeHTpe OomOnl. Yepes ABa MapaJviebHBIX cTeKJa (6) MpousBOLNTC 
perucTpalluaA pacnpocTpaheHua MlaMeHu c yacroToH 4000 Kayp/cek c NOMOLILBI 
IWJIMpeH-alllapaTypbl C WHaMeTpoM OObeKTHBOB 140 mM. J[Ba nbe3OKBapLleBbI 
qaTuuka 7 (Ha puc. | u306paxKen OMH aTuHK) cAyKaT WA perucrpalun jak 
JIGHHA: OLMH, YYBCTBHTEJIbHBIN, JIA HavaJIbHOH cTaqHu ropeHua, Apyrou — 
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perucTpallui JaBleHHA CrOpaHuA BIVIOTb AO MaKCHMawbHoro. Perucrpalua 
}@MeHH OTHOCHTCA K HauaJIbHOW CTaqHu (MO payuyca 45 mM), B KOTOpOH MOBBI- 

4HHe Japenua P/P)><1,2,B TO BpeMA Kak MAKCHMAaJIbHOe NOBBILeHHe LaBJleHHaA, 
}prBercrBylollee NOMHOMy cropaHHi, P,/P, = 6-8. B stux YCJIOBHAX MOXHO 
jlO He YUUTHIBaTb NOWKAaTHA CBexeH CMeCH B Mpolecce cropanua. 


Vs, 


4 


\ 


SSI 
ty 
Ny 
N 
N 
N 
Ssssy SSN 


Puc. 1 


‘| Ha puc. 2 mpuBefenbl o6pa3itbl KHHOperucTpallu pasBHTHA TWwiaMeHH B 
HOKOHHOM Lase (JlaMHHapHoe MaMa — BepXHHH pa) H TYpOysIHM38HpOBaHHOM 
se (HIXKHHH pal). Bo BTOpoM culy4ae BUJMMad CKOPOCTb paciipocTpaHeHHA 
MCHH OlpeJeJIAeTCA 110 BOSPpacTaHHto CO BpeMeHeM pasluyca Kpyrac Mouayb10o, 
BHOH MpoOeKIHH MaMeHu. [lonyyeHHasd HemocpeACTBeEHHO H3 OlibiTa perucrpa- 
MA WaBJIeHHA 10 BpemMeHu P(t) MoxeT ObITb MepecTpoeHa B 34BHCHMOCTH OT pa- 


fyca P(R). 


Puce. 2 


{ 
Kak BHIHO U3 pre. 3, B TYpOyJIeHTHOM IlaMeHH NOBBILNeHHe aBJIeHHA HWKe, 
/M B JIAMHHAapHOM IJIaMeHH C TeM 2Ke payMyCcoM, YTO HeNOcpeACTBeHHO OTparkaeT 
)IbULYIO MPOTAXKCHHOCTb 3OHbI TOPeHHA B TYPOYJIeEHTHOM MvlaMenu. YunTbIBaA, 
|O OTHOCHTEJIbHOe NOBbILMeHHe aBseHHA AP/(Pm—P 0) MipedcTaBJ1AeT CropeBllly1o 
)I0 3apsiqa, H3 OasaHca Maccbl, 3aKJIIOUCHHON B ctbepHueckol OOosIOUKe TY pOy- 


FHTHOrO WaMeHH, ONpelesHTCHA CTeMeHb pacliMpeHHA B TYpOyJIeEHTHOM IlvlaMeHH 
R39" 
3 3 3 
Fee acta Vg me AN oy) PO 


2p! = ’ (1) 


ee Rx u R,—coorsercrayiouywe pawuycbl aMMnNapHoro UM TY pOy JIeHTHOrO 
1aMeCHU C OJMHAKOBbIM MOBBILICHHeM LaBJICHHA; Py HU p,— MOTHOCTH CBexKerO 
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ra3a MW Mpo_ykTOB cropaHua MmpH aguaOaTHuecKOH TeMIlepatype MsaMCHy 
Perucrpupya B MapasieJIbHBIX OMbITaX pacmpocTpaHeHHe JlaMHHapHOrO H TYE 
Oy JeHTHOFO MlaMeHH B OLHOLi H TOM 2Ke CMECH, MbI MOJly¥aeM BOSMOXKHOCTb TIPAMC 
ro onpeyevleHusa (aKTHYeCKO CpeqHeli CTeneHH PaclIMpeHHA B TYPOYJIeHTHOM Ie 


MeHH € H, CIeMOBaTeJIbHO, CKopocTH TypOysleHTHOrO ropeHua U;= = / e. Tako 


coco6 ompeseseHua cpemueii mIOTHOCTH ra3s0B B TYPOYJIeHTHOM IIlaMeHE 
OCHOBaHHBI Ha COMOCTaBJIeHHM pat 

see ycoB JlaMMHapHoro HW TYpOysIeHTHOT; 
Ge se 5 flee ae _  TWwiaMeHH C OJHHAKOBbIM MOBbILeHHe 
Pt "| -yapneHua, CBOOoeH OT MorpellHocTe 


ompeyesenus p HemocpefcTBeHHO m0 A. 
vu AP/ AR, kak 9TO OblIO UCMOMb30BakH 
JWI OW€HKH B CiepHyecKUX JAMBA], 
HBIX Myameuax (*). 

HauvHad C MHHHMaJIbHOrO, AOCTYyI 
HOrO JWId HsMepeHHaA pamuyca (R= 
=~ 10mm), Bemutuna dR/dt B mpex 
Jax Ha6srO,aeMOro NOJIA OCTaeTCH Mpat 
THYECKH MOCTOAHHOH. OctaeTca MOCTOM! 

Puce. 3 HbIM MH oTHOWUeHHe R,/ Ry C TOUHOCTH: 

no 3% u (R,/R,z)? c TOUHOCTbIO J 

10%. Takum o6pa3om, BemmMunHa U, TakxKe nocTOosHHa B CTaMH ropeHHa, FE 
COMPOBOXKLaloulelicA 3aMCTHBIM NOBLIWeHHeEM aBJIeHHA. STO OTparxkaeT TOT ak’ 
YTO ropeHve pa3sBHBaeTCA MPH HCM3MECHHBIX (PH3HKO-XHMHYeCKUX CBOMCTBAX CMeC 
MB YCJIOBUAX HEH3MeHHOM HHTeHCHBHOcTH Typ6ynenTHOCcTH. MHTeHCHBHOCTb TY] 
6YJIeHTHOCTH, peryMpyeMaa U4HCJIOM 
OOOpOTOB, HM3MepsAIacb C MOMOIIbIO m/cek at 
KOMI€HCHPOBaHHOrO = 9JIEKTPpOTepMO- 
aHemoMeTpaQTA 5A (°) Ha pa3M4HbIXx 
yAasleHHAX OT WeHTpa MW pH pa3zmM4- 
HbIX OPHe€HTHPOBKaX HUTH, MpHyeM 
cTemeHb OfHOpOAHOCTH TYpOy.eHT- 
HOCTH B rpaHullax H3Mepsemoro MOA 
cocTaBsineT + 20%, a UH30TPOMHO- 
cTH —15%. 

M3mepeHua cpeqHero m0 BpeMeHH 
3HaueHHaA TOKa OTA fair BeHYHHY 
CpeqHeH CKOpOCcTH, kKOTOpas mped- 
CTaBJIA€T Pe3YJIbTaT OCPeHeHHA aO- 
COJIOTHbIX 3HaveCHHH MpOeKILHi CKO- 
pocTH Ha MJIOCKOCTb, Nepmexuky- Puc. 4 
JISpHyio HHTH. Kak  mnokKa3biBaeT 
ONbIT, 9TA BeMYHHA OCTAeTCA HEH3MeCHHOH) NpH JOOBIX H3MeHEHHAX OpHer 


THPOBKH HHTH (34 HCKJIOUCHHeEM OYCHb HUSKHX OOOPOTOB MellasoK), OT 
O3HauaeT, YTO B YCOBHAX 3AMKHYTOFO OGbeMa H OCTATOUHO ‘CHJIbHOM mepe 
MeCIIHBaHHH [asa OTCYTCTBYeT HallpaBJleHHad CKOPOCTb MOTOKa HM H3MepeHHC 
3HaveHHe CpefHel CKOPOCTH ABJIAeTCA MepOH CpeqHero 3HaYCHHA AaGCONIOTHO 
MHTCHCHBHOCTH TypOyenTHoctH | U’|. Kax ouepuguo, K 3THM YCJIOBHAM NOHATE 
OTHOCHTEJIBHOH HHTCHCHBHOCTH TypOyJIeHTHOCTH NO cylecTBy HenpuMeHHMC 
Kak MoKasbiBaeT aHaJH3 OclusJorpamM, Ha Beimunny | U| HanoxeHbt BEICOKC 
“aCTOTHBIe IlyJIbCalMM, TaK2Ke BHOCALHe CBOIO JOO B Mpolecc TypOy1eHTHO 
Auppysuu. Mepoit ux HHTeHCHBHOCTH ABUIAeTCA BeMUNHA (u’?)'i2, H3MepsieMa 
Kak MepeMCHHaA COCTaBJIsAIOUaa MIHOBeHHOH perucTpupyemoli cKopoctt 


B cpegquem umeet mecro | U’| (w’*)'=3. O6uleH Mepoii HHTeHCHBHOCTH Ty pOy eH” 
HOCTH cJleflyeT CYHTaTb BeJIMYHHY 
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Uy ={|U'|?+ u’?y"" (2) 


BUANO us pue. 4, U, AJA Pas TMYHBIX cMeceh, Ip MOCTOAHHOM CKOpocTH. 
NHHapHoro ropeHusa Whe JIMHEHHO pacTeT C HHTCHCHBHOCTbIO TYPOYJIeCHTHOCTH: 


U; =a-Uz Ap, (3), 


Kosmpuuvent a pacter or | yo 2 AA HH3KUX TemMMepaTyp TopeHua, 
6O3MO%XKHO, HM BbIMe — JIA Ooee BbICOKNX TeMMepaTyp. 


| WuctutyT Xumuyeckoh du3Hku Tlocrynuano 
AkajlemMuH HayK CCCP 5 VI 1959 


UMTHPOBAHHAA JINTEPATYPA 


| 1H. H. 3arp2a3ku 4H, Uccneqopanue cKopocTu pacipocrpaneHua MamMenu B Typ6y- 

THOM Ta3s0BOM TOTOKe, Jlucceptauus, MN, MSIE Sie IE ORNS ing 1B, les Ghehveln aie i 

\Propuls., 25, Ne 6, 276 (1955). * R. E. Bolz, H. Burlage.~ Jr., Jet Propuls., 

| Ne 6, 265, 283 (1955). *A.S. Leah, Phil. Mag., 34, 795 (1943). 5 E. C. Ceme- 
B, [lpu6oppl uw TexHuka Se asnieee ‘Ne I, (1958). 

E 
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Anazemun nwayk CCCP 
1959. Tom 128, N 6 


Jlokaa br 


bH3HYECKAS XHMUH; 


¥o. H. MOJIMH, B. A. WAPMATbIN uv H. A. BYBEH 


CME. TPbI 9.1.P. A KAHETHKA HAKONJIEHHS PAJAKAJIBHDIX | 
MPOAYKTOB, OBPASYIOWAXCHA MPH OBJIYYEHHM | 
3AMOPO)KEHHbIX BOJHbIX PACTBOPOB HHTPATA HATPHA | 
BbICTPbIMH SJIEKTPOHAMH : 


(ITpedcmasaeno axademuxom B. H. Koxndpameesoim 27 V 1959) 


B wureparype HMewoTca MpeANOJOReHUA OO YYaCTHH pauKaJOB B npomecca 
PaHOJMTMYeCKOrO BOCCTAHOBJeCHHA HATpaTa B HUTPHT, OCHOBAaHHbIe Ha AHHBI 
10 aHaJIH3Y KOHEUHBIX MpoxyKToB (' ), ofHaKO He JlealOCb MOMbITOK 3apery 
CTPHPOBaTb PalKaJIbHbIe MPOAYKTbI HetlocpescTBeHHO. IIpeacTaBAOch TakK 
MHTePeCHBIM NOJIYYHTh CBECHHA O MEXAHH3Me PaHOJIMTHYeCKOrO MpeBpallleHH 
HUTpatTa B 3aMOpO%KeHHIX pacTBopax. Jo cux Nop cunTaOCcb, YTO B 9THX Ye 
JIOBHAX POJb Luppy3HH MpOMexXyTOUHbIX MPOAyKTOB cBejleHa K MHHHMyMY ) 
paMOHTHYeCKOE MpeBpallleHHe PaCTBOPeHHOTO BEULeCTBA BbISbIBACTCA BOCHOE 
HOM IIPAMBIM JlelicrBHem u3styyeHua (* °). 

C momonib10 ycTraHoBKH () QA UcCJIeqOBaHHA CNeEKTPOB 3JIeKTPOHHOFO napa 
MarHUTHOrO pe3oHaHca (9. Il. p.) B Xowe OOMyYeHHA OBICTPbIMH 9JIeEKTPOHAaM! 
(1,6 Mss) Obi CHATHI CIeKTPbI 3AMOPOXEHHBIX BOJHbIX PaCTBOPOB HuTpaT. 
HaTpHaA (pW pasMYHbIX KOHMeHTpauuax NaNOs u pasmunpx pH pacrsopa 
HM W3y¥alaCh KHHeTHKa HaKOMNJeHHA H HCYeSHOBCHUA PaqMKaJbHbIX MPOyK 
TOB 10 MeTOLHKe, ONMCaHHOH B padote(*). BombumMHcTBO H3MepeHHit MpOBOAUOC! 
mpu TeMMepatype oKoi0 —145°C. IIpu stro remnepatype paquKaJbl, OOpas0BaB 
WMecd# 3 BObl, OOnaaloT ocTaTouHo OombwOl Mo_BMxKHOCTHIO (* 1) | 
MOrYT BCTYHaTb B PeaKUHH C PaCTBOPeHHBIM BellecTBoM. B To xe BpeMaA pall 


KaJIbl, WOyuaroulwecd MpH OOJyYeHHH 3aMOpoOxKeHHEIX pacTBopoB NaNOs 

T3e eee Kak l0Ka3aJIM Halll HaOwO eH, B 9TH 

YCJIOBHAX ABJIAIOTCA YCTOHYMBEIMH. Bpicr 

peaciedy: poe ucue3HOBeHHe 9THX PalHKaJIOB Mpoue 

Pagu- |FXCIOKOM-) yn ainumn XOWHT JIMIUb Np MOBLIMICHHH Temilepaty 
KaJl TOReHT |xomnonen- | §-PakTop ° 
c.T. Cc. se ppr Wo —90°. 

(spcr.) CnekTpbI 9. 1. p. OOJYYeHHBIX mpl 

: 5 fa ADS A —145° OHOMOJSIPHbIX PaCTBOPOB NaNO 

I 3 69 Gs B IeIOUHOH HW HeHTpadbHOH cpexe nmoKa 

Ul nl eae 2.015  3aHbl Ha pc. la u 6. OcHoBHble xapak 

IV 1 = ~2,04 TePHCTHKH CNeKTPOB 9.1. p. palHKaJol 

mpuBezenp B TaOm. |. Bug cnekTpoB 9 

II. Pp. 3A4MeTHO He MeHAeTCA MPH H3MeHEHHI 


KOHWeHTpalun NaNOs B Tex mpedemax, B KOTOPBIX IPOBOAMOCcb UccreLOBa 
HHe€ KHHETHKM HaKOMJeHHA paluKasloB (cM. plc. 2). Teme MeHee 9TH CneKT 
PbI Pe3KO OTMMYAIOTCA OT CHATOTO B TeX %e YCNOBMAX CIeKTpa 9. 11. p. OOyYeH 
HOTO NOJIMKPHCTaJIMYeCKOrO oOpasira cyxou commu NaNOs. B nocaeqHem cay’ 
Uae CMe€KTPp COCTOHT H3 OMMHOUHOH HECHMMeTPHYHOH JIMHHM C eBa 3aMeTHbIMI 
«muieuwHkaMu» (pve. 16). Kak mokaspipaer aHaJiM3, KapTHHa CNeKTpOB 9. Tl. p. 
B Cilydae UleOUHBIX H HeHTpaJbHbIX PaCTBOPOB OGycOBeHa HamMyHeM, NIC 
KpaHHeH Mepe, Tpex paquKasos. Paguxaap I u II npucyrersyior B o6oux culy. 
Waax, HX CI€KTPbl HMCIOT TPHIMIeTHyIO CBePpXTOHKy!0 CTpykTypy (c. T. c.) 
KoTOpylo cJleqyeT MNPHNHCaTb B3aMMOMeHCTBHIO HeCIapeHHOTO 9/IeKTPOHE 
c aqpom asora N™ (cnuu agpa J = 1). Lenrpanpupie KoMmoHeHTHI TP HIWIETOE 
Hallararorcd, JaBat OMHOUHY1O JIMHHIO, MIOMakb MOL KOTOpOli 61u3Ka K CyMME 
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allel OOKOBBIX KOMIIOHeHT. Kpome agpa N'! c. tT. c. cneKTpa MOraH Obr aTb 
H wu Na**. OgHako onpiTbI C pacTBOpaMH, B KOTOpBIX Bce atompr H Opin 
‘SHeEHBI Ha D 4 ompitbl c pacrBopom Ca(NOs)2 noka3a.u, YTO B STHX CY YaAX 
“TpOHCXOAHT M3MeHeHHA 
T. ¢C. cmeKkTpos. Takum aA 
430M, paqukannr I u I] 
ApxKaT APO agora, T. e. ape 
430BaHbI H3 HOHA HUTPa- 
BesuunHa CBepXTOHKOrO boy 
MenvIeHHA B payuKauie | 
i8Ka K pacllleMJIeHHIO Awa 
¢exysibt NOz, 3amoporxKeH- 
| B MaTpHue H3 aproHa- 
ae K (115,6 sper) @?). 
ligkue 3HayeHHA NMoyye- 
| Aaa Mosekybr NOz B 
ipBoh dase (~96 apcr) 
_ ITlostomy, BeposTuo, 
XHO CUHTaTb, YTO pasH- 
I mpegctaBsser codon ‘ , 
2. IIpu o6cyxkqeHHU Me- ~ Lath, ' 
'u3Ma paHOJMTHYeCKOrO 
epee HUTpata B Pee: 
{HbIX PacTBOpaXx Mmpesno- aa eS 
jaeTca, TO atTomp. H, 
30BaBUIHeCA H3 BOI, 5 ee alte 9. Tl. p. OO y Ue HHBIX: a — |M pacrtso- 
= a a » WTPpHXx u u Tl H TI - 
Te cor K  HOWY: 720,5 M'NaNOs © 0.5 M HNOg 6-— 1M pacmopa 
B HM atoT HOH PUApOa3s0T- =NaNOs B mesounoli (1M NaOH) cpeze; ¢ — nonuxpu- 
| kucnots1 HNOs (°). B  crananueckoiit comm NaNOs, npu — 145°. A — untencus- 
M MOHE aTOM a30Ta 4eTHI- HOCTh NMOrsOWeHHs 
iBaJIeHTeH H HeceT Ha cebe 
apeHHpi auekTpoH. MoxkHo mpesnooxKHTb, To paguKal I] npegcras- 
mr co6ow HNOs. OrcyrcTBve OMOJIHHTesIbHOrTO CBePXTOHKOTO paculenuse- 
| HHA B pajlukasle 3a CueT B3aHMOJeHCTBUA Hecna- 
PeHHOPO JJIeEKTpOHa C aTOMOM LH TpeOyer cnelivaJib- 
HOrO MCCe§OBaHHA, MOCKOJIbKY B  aJIKHJIbHBIX 
pawuKaslax aTombl H, Haxofaulueca B B-non0xKe- 
HHH M0 OTHOWICHHIO K CBOOOAHOH BaJIeHTHOCTH, 
7 ~— OO6BINHO yUAaCTBYIOT B CBePXTOHKOM pacilenJeHHH. 


Q) 


aA 
ai 


Ly 


oe 


[ He wcksoveHo, OfHaKO, 4YTO B aHHOM cuJlyuae 
| CTpyKTypa paJHKaJla MpenatTcTByeT ocyllecTBJie- 
| HHIO TaKOrO B3aHMOfeHCTBHA. 

| Bosut <4, MutTepecHo OTMeTHTb, YTO B KHCJION cpege (0,5 
ree © HNOs, 0,5 M NaNOs) anHuu paguxana II, 


we Wr ¢ MH ay noKagaJi HalM HaGJIOLeHUA, MOsHOCTBIO HC- 
2. SaBuCHMOCTb BbIXOLa yesatoT (CM. IYHKTHp Ha pue. la). Dror pesybTatT 
Kati0B Gp OT KOHUCHTPAa- a3 HQ _COMOCTABHTb C TEM H3BECTHBIM (paKTOM, 4TO 
Oa a aeiaanon (LM COJIH THAPOasOTHOH KHCJIOTbI CYLLECTBYIOT TOJIbKO 
H) cpeze mpu temnepaty- 5 WlesouHo cpege. B sToH cBa3u MpescTaBAIO Obi 

pe — 145°C HMHTepeC H3yYYHTb CHeKTPbI 9. 1. p. come ruypo- 

a3OTHOH KUCJIOTHI. 

Kak BuqHO u3 pue. |, auHus /// HaOmoJaeTCA B HeHTpaJIbHOH M KHCJION 
je, a wHHua JV — ToNbKO B ImeNOUHOH. KOHTPOJIbHbIe ONbITHI! MOKasaJH, 
3AMOPOXKEHHbIe PACTBOPHI WleJOUH MPH OGJyYeHHH B TeX %Ke YCJOBHAX 
T JIMIUb BeCbMa culaOble CHTHaJbI 9. 1. p. MoxHo nosToMy NoJlaraTb, uTO 
PucyTCTBHH WelO“H MpovcxogzNT nepexogx pauKxana II] (uM kKaxoro- 
yb MepBHYHOrO pasukaa, Jatouero paguKas III) B paquKkan IV. Or- 
TBHe Cc. T. c. y paguKanos III u IV yka3piBpaeT Ha TO, ¥TO HecnNapeHHblli 
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aka3 2189 


| 


9JIEKTPOH B STHX paKaslaX JIOKAa/IM30BaH Ha aTOMAX KUCJOposa, Apa KOTOPb 
He MMeIOT MarHHTHOrO MOMeHTa. SHaUHTebHOe OTMHYMe g-PakTOpOB 9TH} 
palukasoB oT g-(pakTopa cBOOogHoro avieKTpoHa (2,0023) o3sHayaeT, 4TO CT 
MeHb JeOKaIH3alHH OpOHTbI HecnapeHHOrO 3JIeKTPpOHAa B 9STHX PpaAKase 
HeBewuKa. PamuKkalaMu, cCOulaqatouluMH TaKHMH CBOHMCTBaMH, MOTYyT ObIT 
10-BAJUMOMY, TOJIbKO paluKaJbl MepeKHcHOro THMa, OOpas0BaHHble H3 HOF 
NOs, uu paluKkab O-, O., HOe wu Ap., He cosepKalllHe aTOM a30rTa. Jy; 
OOpas0BaHuA paluKasla NepeKHCHOPO THMa MOXKHO MIpeANOMORKUTb, HalpHMe; 
TaKylO CXeMy: 


NO; + OH - HON (00°) 0- (-o-N ) 

No —H 

rye mospasyMepaetca yuacTue ruspoKcusa *, o6pa3s0BaHHOrO M3 MOJIeKyJ! 
Bop. Bosee y3kyio wnHmo J/J MoxHO npunucaTb patukaly Takoro THM 
a ee HC¥e3HOBeHHe B MPHCyTCTBHM UlesIOuM — HeyCTOHYMBOCTH NMepeKHCHO; 
palukKasla B IeJIOUHOM Cpeye HIM MpoTeKaHHeM peakUWH, yBOAAMMX CBOOOLHE 
ruypokcus, Hampumep: OH -+- OH ->O--H20. B nocneqHem cilyyae nox 
JleHue wupoKo wMHuu JV B MeNONHON cpese CeqOBasIO Obl NpHNUcaTb OOP! 
30BaHH1I0 THApaTHpoBaHHoro voHa O-. Hasuune octaTouHoro OpOHTaJIbHO! 
MOMeHTa y TaKOFO HOHA, NOZBeprHyTOro Bo3felicTBHIO BHYTPHKpPUcTaIIMy 
CKUX Move, MOJO Obl MPHBeCTH K 3HaUHTeJIbHOMY CABHTy g-akTopa HU K YUL 
peHuio HHH. Kpome O” smHuI0 JV MOXKHO, N0-BHMMOMy, OObACHHTb U o6p' 


30BaHHeM TaKUX paluKalos, Kak O, umu HO. K comxaseHuio, B WHTepaTy} 
HMeeTCH OYCHb MAJIO JaHHbIX O CM€KTPaX PaHKaJIOB Takoro THNa HM O BJM! 
HHH BHYTPHKPHCTadIMYeCKUHX Nose Ha BH, CMe€KTPOB, YTOOLI MOXKHO Obl 
OJHO3HAYHO HAeHTHHUMpPOBaTb pafuKkasp III u IV. 
Jia MOJyuYeHHA JaHHbIX O MeXaHH3Me OOpPa30BaHHA pauKaJIOB Onwia U 
cJleqOBaHa KHHETHKa HaKOMWJICHHA STUX PaNHKaJIOB NPM PasJIMYHbIX KOHIEH! 
palHAX HHTpaTa B HeHTpaJIbHBIX HW uleTOUHBIX (1M u 5M NaOH) pactsopa: 
CnelvaJIbHbIMH OMbITaMH ObWIO MOKa3aHO, YTO BbIXOL PakWKasIOB He 3aBHCl 
OT IIPHpoOsbIl Hacbilaouero pacTBop rasa. Ha puc. 2 noKa3aHO Kak H3MeHAeT 
paWauMOHHbI BbIXO], paMKaJIOB NpH U3MeHeHHH KOHWeHTpalHu NaN 
B pacTBope. B onbirax c pacTBOpaMH KOHWeHTpaluh <107M G6oupbuine pa 
Mepbl OOpasiloB IpMBeJIM K HeEKOTOPOH CHCTeMaTHYeCKOH NMOrpelwWHOCTH B OMp 
JleJIeHHH JO3bI H, BCJIecTBHe STOTO, K 3aHWXKeCHHOMy 3Hay¥eHHIO Gr. Moxi 
OblIO Obl NpeAMONORUTL, YTO pocT Gr UPA GOouMbUIMX KOHUEHTPaluAX HOHA H 
TpaTa CBA38aH C MpeoOsawqaHMeM MeXaHu3Ma TpsAMOrO JlelicTBHA H3TyYeHHA 1} 
NO; B 9THx ycnopusx. HesapucumocTb Bua CleKTpa 9. Tl. p. OT KOHIeHTp 
WMH HHTpatTa yKa3blBaeT, OHAKO, Ha TO, YTO MCXaHH3M OOpas0BaHuA paluK 
JIOB OMHHAaKOB IIpH BCeX KOHIeHTpaluAx. OToT dakT, a Takxe Oowbuoe a 
coyioTHOe 3HateHHe GR uM cCeHcHOuNN3upyloliee BIMAHMe Uenoun (cp. 1 
2 Ha puc. 2) Ha OOpasoBaHue paqukaOB MPUMBOLAT K BbIBOAY O MpeobazaHt 
KOCBeHHOTO JleHCTBHA u3styyeHHa. CyuecTBeHHOe pa3sIMUNe CMeKTPOB 9. T. 
oOsyyeHHOH TBepfol conn NaNOg (rye payukKanbl BOSHHKaIOT TObKO 3a CU 
Mpamoro eHCTBMA V3JlyYeHuA) M ee BOMHBIX paCTBOPOB HenocpenCcTBeHl 
NOATBEpARAawoT STOT BbIBOA. B MepBblxX ONbITaX, B KOTOPbIX Ha OOpé 
max MOPJIa KOHJCHCHPOBaTbCA yrJieKUCJIOTa Ip HaMOpaxkMBaHHU pacTBO 
Ha TepMonapy, Mbl OOHapyxKuIM B clyyae o6syyeHun npu —I1é 
cmaOpie JIMHHM H c xapaKkTepHpmM paciulennenvem AH~500 aper @ 
Bo3MoxKHO, YTO YIeKHcIOTAa, MOJOOHO HeKOTOPHIM KHCOposzCcosepxKaul 
KucloTam (1%), craOumu3supyer H. WMutencupnoctb  9THX HHH cy 
OeeT C pOCTOM KOHWeHTpawuH HuTpata. B 5M NaNOs ansun H OTCYTCTI 
BaJIH. OTH Pe3yJIbTATbI MOFYT CJIYKUTb yKa3aHvem Ha TO, urTo H BopneKael 
B peakuulo c HoHamu NOs. IIpu gocrarouxo Gombuimx KoneHTpauuax NaN 
* Ha Bo3MoxKHOCTb B3aMMOJeHCTBUA THApPOKcHMa Cc payOM oKUCAUTeNeL (CrgO72-, MnO 


NOs~), B pesyIbTaTe KoTOporo oO6pa3yloreH BBICIIHe KUCMOpo_Hbe Coe_uHenUA nlepeK 
Horo TuNa, ykasanu M. A. IIpockypumn u B. JI. Opexos (14). 
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| peakWMA «nepexBaTbIBaeT» MpakTHyecKH Bce aTomp! H, ucksIO“aA BO3- 
PKHOCTb HX CTaOuH3alun. 


Jl BHIACHeEHHA poNH palukanoB B Mpollecce oOpa3z0Banua NO, Op1v 


jLOCTAaBJICHbI BeMUMHEIGR UW Gyog . Bra61.2 mpHBeqeHb! pe3yIbTAaTbI OMbITOB, 
\COTOPbIX Gr HU Gat OMpelesIAuCb Ha 
2 


Ta6auna 2 


[MX HTex 2Ke COpasnax. Bompmyo pas3- 
) y B 3HaveHHAX Gp U Cxos? MO-BULH- Conasen 
(My, HeJIb3a OObACHHTb TEM, UTO OCHOB- 
pk WaCTb HHTPHTa oOpasyeTca He 10 iM 

|\MKaJIbBHOMY MexXaHH3My (Kak BHAHO 3 See ae Webs! | 10 
HHHBIX TAO. 2 w paoter(?7}, mpucyTcTBHe 5M os i NaOH, | 274 41 3a2 
‘PuOpOMa B pacTBOPe OKA3bIBAaeT CHIbHOe 
iruOupytomiee yelicraue ua o6pasonanve !/ NaNOp,, iM NaOH | 1,0" 163,2 


ib, ). Ouepugquo, B ucceyyemol cucTeme LMNaNO,. 1M NaOH, | 0.9 ly2.7 
ryT OOpa30BbiBaTbcxA HeperucTpHpyemble a3oT 

OOM 9. 1. p. mpomexyrTounpie mponyk- °™4 eee NaOH, | 3,3 | 8,7 
((Hampumep, pawukaJibl, WatOulwve OUeCHb 5M NaNOs, 1M NaOH, 3,8 8,4 
POKUe JIMHHH NOPOWeHuA, OMpalukauJl, a3oT 

bb Ly KTbI H3OMe PH3aLLNH COE MHEHHH a30Ta). 

« CencuOumusupytoliee JelicTBHe IeOuH Ha OOpasoBaHHe pawukKaJOB ABJIAeT- 
| HHTCPCCHbIM 9KCIEPHMCHTAJIbHbIM Pe3YJIbTATOM, TpeOyIOULMM Oovlee jeTaJb- 
oO ucceqoBaHna. Kak noka3aJIM OMBbITHI, YBeHYeHHe KOHUeHTpanMH NaOH 
£5 Bp 1M NaNO, mpusogut k pocty Kak Gr (fo 2,5), Tak M Gnog (40 ~10). 
WKOe JeHCTBHe WleJIOUH MOKET ObITb CBA3AHO C BIMAHHeM OH™ ua BbIxoy Mep- 
WHbIX MpPOAYKTOB palvouusa. C Apyrok CTOpOH!, ecJIH CUHTATb, YTO OKHCJIH- 
[IbHad KOMMNOHeHTa pafvounsa Bogbt OH nofaBaaer mpolecc o6pa30BaHHua 
HKaJIOB, TO CeHCHOWJIN3Npytolllee WeHCTBHE WheIOUH MOXKHO ObWIO Obl OObHAC- 
fb YBOJOM 9TOH KOMMOHEHTHI 3 OOPaTHbIX peakKUMH OKHCJeHHA. Bo3MoxKHO, 
fPHHO 3THMH TpolleccaMl OOYCJIOBJIEHO NOMaBJICHHE WIeEOUbIO OOPaTHIX peak- 
(1 OKUCJICHHA NPOLYKTOB paqNONUTMYECKOLO MpeBpalleHHA HUTPaTa B KUAKOL 
pee (28). 

| ABTOPbI CUHTAIOT CBOMM JOJITOM BbIPasHTb OlarogapHocTp B. H. MWammiesy 
“\. T. Kopuuikomy 3a yyacTHe B MpoBeseHHH SKCIePMMeHTOB, a Takxe 
i-kopp. AH CCCP B. B. Boesogcxomy, mpod. M. A. TIpockypHuny u 
1. Opexosy 3a WeHHble yKasaHua. 


GNO- 
2 


(9KB) 


GR 


Vucrutyt xuMuueckol ju3suKH 
Axajemun HayK CCCP : ° 


| HayunHo-ncecaeqoBatebcKHH u3HMO-XHMHYeCKHH 
| uucTutTyT uM. JI. A. Kapnosa 
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Jlokaayn AKkawemun Hayk CcCccP 
1959. Tom 128, N: 6 


} 


J 
@H3HYECKAA XHMH; 
———— 


H. JI. MOKPOBCKHM u J. C. THCCEH 


W3Y4EHWE AJCOPBILMOHHbIX CJIOEB HA *KUDKON 
METAJIJIAYECKOM MOBEPXHOCTH 


(ITpedcmaeaeno axademuxom M. M. J[younunom 6 VI 1959) 


V3 Teopernueckux CooOpaxKeHHi, a 3aTeM 9KCMePHMeHTAaJIbHO, MPH usy tems 
MOBepXHOCTHOPO HaTAKeHUA (3) KUAKUX METAIMMYECKUX PaCTBOPOB, OplsIO NOK 
3aHO, UTO ULeJIOUHbIe MeTAJIbI OO/aaroT sHaduTesbHOl MOBEPpXHOCTHOM aKTH, 
HOCTbIO Ha 2KHKUX PTYTH, Ov10Be, CBHHITe U BucmyTe (*). IlosqHee BbIcokax 
BePXHOCTHAA AKTHBHOCTh Oblia OOHapy2KeHa Y SJIEMeHTOB wecToi Ppy MIbi nepu 
JMYeCKOL CHCTeMBI, a HMCHHO: Tesypa Ha osoBe (7, *), Cepbl Ha Meu (*), KHCA, 

powa HM cepbl Ha Kell 


yoescm? 2-a7/-M’ 36 (°). | 
540 6 B qaHHOH padote 6) 
| Jia moctaBsleHa 3ajla\ 

7 W3YUHTb BJIMAHHE Ha | 

2KHJKOTO OJIOBa 3JI€Me. 

ia TOB TpeTbeH HUH NATE 

rpynn NepHoquyeckoOH C; 

May ctembl. 13 Hux ObIWIH B 

4~  Opanbi TaniMi H cypbM, 

‘\ Jaa usmMepeHua mopep, 

ag HOCTHOrO HaTAXKeHHA M 

TaJIHYECKHX  pacTBOPK 

|Z ObIJI HCIOJIb30BaH MeT¢ 

i MAKCHMaJIbHOrO JaBJIeHk 

wi B Kame (°, ’). [I]puroro 

JIGHHe PaCTBOPOB oOcyil 

gOls G02 CTBJIAJIOCb = B  BaKyyl 


~1-10-> mm pr. cr. Ip) 
* 

Puc. 1. M30repmbr nopepxHoctHoro HaTaxKeHHA pacTBOpoB prunes O10B0 > aa 

onopo—Tanaui: J — 270°, 2— 300°, 3—350°, 4—400° y  WleHHOe 30HHOH T1laBKO 

M30TEPMBI aCOpOWMH TaIMA Ha MoBepXHocTH 2KHAKOFO OJIO- colep2KaJIO TIpWMecH MeH 

Ba: 5 —- 270°, 6 — 300°, “7 — 350°, 18 — 400° we 1-107? pec.%. Ta 

JIMH WM CypbMa MMe 4H 


TOTY OKOIO 99,99 Bec. 9 
igmMepéHwe spacTRoOpoB. (OnORO — fan nT TIpOBOL 


JIOCb B HHTepBasle Temepatyp or 270 no 400° u KOHICHTpalun Taiua oT 0, 
fo 1,96 at.%. Heo6xogumple Ana pacuetos o 3Hauenna IWIOTHOCTH pacTBop¢ 
OMPCACIANUCh SKCMCPHMeHTaIbHO. Ha puc. | nmpeycrapmena 3aBUCUMOCTD o : 
=/(N), rae N — aromuas jonas tannua. Kax BUIHO W3 pue. 1, c yBemHueHHeE 
KOHICHTP all TaJJIMA H3OTePMbI COJIMKalOTCA. STO yKa3bIBaeT Ha TO, YTO Tel 
NepatypHbih KoapulveHT NOBepxHOCTHOrO HaTmMKeHHA (0o/OT = K) ymen 
iuaercs. Vsorepmbi nepecekatorca npH KOHICHTpalun taniua 1,96 ar.% 
K CTaHOBHTCa paBHbIM Hyw0. TaKoe u3MeHenne K oObsacHaetca naleuuem 


* TlopepxHocTHoe HaTaxKeHne oO1OBa, 
doch H. JI. Moxposckum u JI. C. Tuccen. 
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ONHUCHHOTO 3OHHOM MaBKoli, CneluambHO u3y4 


|IOBbIMeHHeM TeMMepaTypbl H efO POCTOM BCJeJCTBHe ecopOuuN TAJIMA. 
= H3OTePMBI, KpoMe ofHOH mp 400°, BEINyKJIbI K OCH KOHILEHTPaul U Xo- 
WO ONMCbIBaloTCA ypaBHeHHem I[umKoBcKoro 


3) —¢ =aln(1 + BN). (1) 


)AUCHHA KOHCTAHT & HB MeHAVINCh WIA PasHbIX TeMMepaTyp H HaXxOWHCh U3 
|: MepHMeHTaJIbHbIX KPHBbIX. OTKIOHEHHe 3HaveHHH o, BbIUHCJICHHbIX MIO STOMY 
HABHEHHIO, OT 9KCIep HMEHTAJIbHbIX 3HAYeEHHH He MpeBbiiaso +-0,5 apr/cm?. JTud- 
ppeHILMpOBaHHeM ypaBHenua (1) no N MoxKHO HaHTH 3Ha¥eHHe MpesesbHO NO- 
|)XHOCTHOH AKTHBHOCTH JIA TaJJIHA B OJIOBAHHbIX Beer G,=—0<s/0N n..0, 
BHOe IIPOH3BeLeHHIO KOH- 
iat auf. Ilpu remnepaty- 
270, 300, 350 u 400° Gs 
HHMaeT COOTBETCTBeEHHO 
huenua 2300, 2100, 1800 u 
00, T. e. Cc MOBbIeHHeM 
mepaTypbl OHa yOpiBaeT. 
ifopepxHocTHOe 

iTAKeHNEe pacTBoO- 
{2 oNOBO—CYPpb- 
‘A M3yUaIOcb B HHTepBaule 
imepatyp 300—450° xu 
MAWeHTpaluH CypbMbI OT 
WO n0 5,90 ar. %. JLaia THX 
-CTBOPOB OblJa Tak2Ke H3Me- 
ia mioTHOcTb. Ha puc. 2 
ACTABJICHAa 3ABHMCHMOCTb- Puc. 2. M30Tepmpr MopepXHOCTHOrO HaTAKEHHA PaCTBOPOB 
= F(N) (N — aTOMHad JO- o0B0—cyppbma: J — 300°, 2—350°, 3—400°, 4—450° 


j M H30TePMbI aXCOpOUMH CypbMbI Ha MoBepXHOCTH X%KUKOrO 
b KH BCJUYYU 
| Seg eae: omoa: 5— 300°, 6 — 350°, 7 — 400°, 8 — 450° 


iDPOB, C YBeEIHUeCHHeEM KOH- 

MITpPallHH CYPbMbI H3OTepMbI COM KaloTcA, K yMenbiuaeTca. OOpalilaer Ha 
ibd BHHMaHHe JIHMHEHHbIH XapakTep H30TePM cs MPM BCexX MUCCJIeOBaHHbIXx 
wnepatypax. HakJIoH STHX MPAMbIX OMpeeAeT NOBEPXHOCTHYIO AKTHBHOCTb 
Ip bMbI Ha 2%KHJKOM OJIOBe, KOTOPaA OCTaeTCA MOCTOAHHOH BO BC2H OO/1aCTH KOH- 
i Tpaunu. IIpu temnepatypax 300, 350, 400 u 450° G, mpuHumaer coorTBer- 
!BeHHO 3Ha¥eHHA 420, 370, 350 41310, yOpliBaa Cc NMOBbIIeHHeM TeMMepaTy pH. 
kaueHHe G, CYPbMbI B HECKOJIbKO pa3 MeHbllle 3HaveHHA G, TaJJIMA, BMeCTe C 
o6e 9TH NpHMecH HaMHOrO ycTyMaloT NO CBOeH NOBepXHOCTHOH AaKTHBHOCTH 
_ omoBe HaTputo (7) Hu Teasmypy (3). 

Buuncienve agcop6uun (I) ranma vu cypbMbI Ha ToBepxHocTH »xKHAKOrO 
OBa MpOBOANIOCh MO ypaBHeHuto [nO6ca 


elem? . —— e-arfem? 


Hi|| 
| (@) 42, Oe 
ces RT “da * 


| 
POOXOJIHMbIC aHHble MO AKTHBHOCTH TAJIMA H CYPbMbI B OJIOBe Obl H3BCCTHbI 
K JIA CHCTEMbI OIOBO — Tai (8), Tak HU QJIA CHCTEMBI OIOBO — cyppoa (°). ITo 


|i eHHBbIM 3HaueHuAM LT? mox HO 6bIIO Ope eIUTb aCopOuHto T19 y paBHeHulo 
kama —Tyrrenreia. B pe3ysbTate NpowesIaHHbIX BbIYHCJICHHH ObIJIO BLIACHEHO, 


p quia u3y4eHHEIx pacrBopos I” = Tp npegenax TounocTu onpeyenenna LY’ 
| 9KCHEPHMCHTAJIbHbIX JAHHbIX. ITO OODACHACTCH TeM, 4YTO HCCJeAOBAaHHb|e 
i} Se JOCTaTOUHO pa3zOaBVJIeHbl. 

Bug xpuppix = /(N) Aaa Taina W CypbMbI, NpeACTaBJIeHHBIX Ha pHc. | 
, passuuen. J. pacTBOpOB OJIOBO — CYPbMa H30TepMBbI aCOpOUMH IIpsAMOJu- 
|HHbI, HM B 9TOM OTHOMIEHHH OHH MOAOOHbI H30TeEPMaM aCOPOMHH TeJJlypa Ha 
ope (”). H30repmbl aXcopOWHu VIA pacTBOpOB OJIOBO — TaJIMH BOrHyTbl K 
M aOcllucc HW 10 CBOeMy BUHAY CXOfHbI Cc H30TepMOH afcopOWUnHH HaTpuaA Ha 
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onose (7). Kak BHAHO H3 PHCyHKOB, acopOWHA TaJJIMA WM CyPbMbI Ha OJIOB 
¢ pocrom TemmepaTypbl yOblBaeT, YTO BIOJIHe 3AKOHOMEPHO. 

Tlo BemuunHe alcopOuun TamIMA H CYPbMbI MOXKHO BHIMHCMTb MIOWAaK) 

©, IPHXOMAUMecA Ha KaxK)bIH ATOM 9THX MeTAaJJIOB Ha MOBEPXHOCTH 2XKHAKOM 

ooBa. JA CypbMbl @ onpesestaach 


Ces cbopmysie J 
"ne aeaend 

20 rye C — oObeMHaA KOHICHTPallWA CYPbME 
B pacTBope Ol0Ba, 6 — TOJIMHHa MOBepxXHO 
a CTHOrO CJIOA, ee 3HAaYeHHE MIPMHUMAaJIOCb paB 
ae HbIM JHaMeTpy aTOMa CYPbMbI, npeqnoua’ 
: rad afcOpOWHoHHbI C/OH MOHOaTOMHBIM 
Daa tanmua TO s> dc u w= 1/T™. Hi 
puc. 3 mpelcTaBJeHbI MOJlyYeHHbIe aHHbl 
sai 70 7p FZ % KOOpAMHAaTax © (2HH/cM) —noBep XHOCTHO 


J\aBJIeHHe, PaBHOe MOHHKEHHIO YHCTOLO OJIOB 
uv @ A*—paccuHTaHHble 3HaYeHHA MVIOLla 
JIOK Ha KaKJLy!O YaCTHUY TaJwiHA WIM cCypB' 
Mbl B [OB€pXHOCTHOM cJloe. OKcNepHMeH 
TaJIbHbIe TOUKH JOCTaTOYHO O/IH3KO pacnowé 
raloTcH OKOJIO HfleaJIbHOH H30TEPMbI asc 
oOpasHOol JBYMepHOH MeHKH, ypaBHeHHe KOTOPOH 4 


To = hI. 


i 


Puc. 3. Uneanbuaa u30TepMa COCcTO- 

AHA Paz00Opa3Horo ARYMepHOro COA 

mpu 300°; a — yaa cypbMbI, 6 — A 
TAJIMA 


i 


f 
STO MO3BOJIA€T OTHECTH aCOPOMHOHHbIe WWICHKH TaJJIMA HW CypbMbI Ha KULKO! 
OJIOBe, B HCCJIeMOBaHHOK OOJIacTH KOHIWeHTpalMu, K TrasooOpasHomy Tuny. He 


OOJIbIIHe OTKJIOHeCHHA 9KCIICPHMeHTaJIbHbIxX TOUCK 
ea 
ple 
x 
ace 


OT HeaJIbHOU H3OTEPMbI MO2KHO OObACHHTb OTTAJI- 
19 


7 


KHBaHHeM M@KY YacTHWaMH B MOBepXHOCTHOM 
CJ1IO€ B OJIOBAHHO-TaJIJIMeBLIX PacTBOpaxX HM IIpH: 
TAXKCHHEM JIA PaCTBOPOB OJIOBa C CYPbMOH. 

BpauwvwcreHve TENMOTH agcopo- 
WHU CYPbMH, TAaIAUA, TeANY pa", 
BHCMYTAa* Ha NOBepxHOCTH KHL- 
Koro o#20Ba. V3 3aBucumocru T = f(a, T) 
(JIA W3YYCHHBIX PaCTBOPOB HMeeTCA BO3MOKHOCTH 
ONpeeUTb TeMIOTY akcopOuHH Qp npuMecel Ha 
NOBepXHOCTH 2%KHAKoro ooBa. Jia pacueta uc- 
NOMb30Baach (OpMY a WIA pasOaBJIeHHbIX pac- 


TBOpOB (1°) 
Seat laa ake 


Ha puc. 4 mpencraBleHa 3aBHCHMOCTb 
lga = f(1/T) npu 3HayeHnu agcopOuun 2 -10-}° 
r-at/cM? (Jit JpyruX 3HaveHHi ancopOuuH OT 


ao 


23 


Olna 


Puc 4. Maocrepsi aqcop6unu cyp) 


1-10°-4° yo 3,5-10-1° r-at/em? HaKOH usocTep 
He MeHavica). Ilo HaksoHy nowyyaBuiMxca mps- 
MBIX (CM. pHc. 4) OMpeleAIMCb TenOTH! acop- 


MbI (/), Tamua (2). Tennypa (8 
BucmyTa (4) Ha MoBepXHOCTH KH) 
Koro ofloBpa ([=2-10-! r-at/em 


Ouuk Qr. B cmyuae pacTBopoB o0B0 — BUucMyT 

aTOMHbI€ JOJIM COBNaaloT C AKTHBHOCTAMH, TaK KaK CHCTeMa ABJIAeTCA Heamt 
Holi (4). B aureparype HeT 3Ha4eHHil AKTMBHOCTH Teypa B ovOBe, HO, Ta 
Kak H3y¥aBIMeCA PacTBOPbl OYeHb pasOaB/eHbI, AKTHBHOCTb TeJWIypa Mpt 
paBHHBallacb ero aTOMHOH Joule. 


* Tlannpie 2a Tentypa H BUCMYTA B3ATEI H3 MpesbiZymMx pabor (2,35). 
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JOJYUMBUIMECH 3HAUeHHA Qp JIA BUCMYTA, TAJIMA, CYPbMbI M TeJypa co- 
yeTCTBeHHO paBHbl: 1200, 2000, 2700 u 7700 Kan/r-ar. Mutepecuo ormertutp, 
| WOJIY YeHHbIe 3HAYEHHA TENJIOT ALCOPOMMH OKAa3aJIHCb CPaBHHMbIMH C TaKOBBI- 
{Ia CbusHYeCKOl alcopOlMN ra3s0B H MapoB Ha TBEPABIX MOBepXHOCTAX (17), 
jH PaCTBOPOB OJIOBa — CypbMa H OJIOBO — TaJIIMH BeMUHHbI TemoT al- 
OMA OIM3KM K 3HaYeCHHAM MaplMaJIbHbIX MOJAPHbIX TeMJIOT pacTBOpeHHA 
jbMbI HM TaJiJIHA B OJIOBe (IPH COOTBETCTBEHHBIX KOHICHTPaluAXx), a HMCHHO: 
| TaJIMA TeMIOTa pacTBopeHus pH 300° pasha ~1800 Kaa/r-at (°), Qua cypb- 
| mp 630° ona pasHa ~1500 xau/r-ar (3). 

envloTa acopOMHH TeJypa Ha OIOBe B H€ECKOJIbKO pa3 IIpeBbilllaeT TenMMOTy 
/DpOuuN Apyrux mpuMmeceli. Ona cpaBHuMa c TemmoTOH OOpas0BaHuA CoeqHHe- 
|| SnTe us »xXuAKOrO O0Ba H TBepsoro Testypa (14). [Ip 300° rennota o6pa- 
HUA STOTO COeEMMHeEHHA paBHa 16300 Kas/r-aT, ¥TO NpeBbliliaer TeMIOTy al- 
HOW TeJWypa Ha OJIOBe MpHMepHO B Ba pasa. BosmoxHo, 4TO B pacTBopax 
HBO — TeJJIyp Mpolecc acopOuHN AONOJIHUTEbHO OCJIOXKHAeCTCA XAMHYECKUM 
MOJeHCTBHeM. HyKHO OTMETHT, UTO KpuBbles = /(T) B pacrBopax o0B0 — 
filyp Mpoxog_aT uepes mMakcumym (3). B HeKoTopoli TemnepaTypHOH O6acTH 
ETBOPLI MMeJIM MOJIOXKUTeIbHbIM TeMMepaTypHbI KOSPpPHUHEHT o, UTO, BO3- 
BXHO, CBASAHO He TOJIbKO C flecopOuveli Tesypa, HO MU Cc AuccolMallueh co- 
fHeHua SnTe. Ory TouKy 3peHHaA MOATBepxKaloT pesysbTaTH! pador (4:5), 
JOTOPHIX MCCIeAOBaach aCOpOUNA KUCMOpOMa HU Cepbl Ha WKUAKUX MeN UM 
nese. BprmvicJIeHHble MWIOWaKH Ha KaKbIM aTOM KUCIOpOla MIM cepbl Mpu 
(CHMYMe aJCOpOWHH HMeJIM BeJIMUMHbI, OM3KHe K 3HAYeHHAM MTWIOWaqH Ha 
VMbI STHX 9JICMCHTOB B IWJIOCKOCTH MAKCHMaJIbHOM YMaKOBKHM, COOTBeTCTBeH- 
| coequHeHHi FeO, FeS, CuS. 

‘ABTOpbI rulyOoko mpu3HaTesbHE! mpod. B. K. CemenyeHko 3a HeH3MeHHBIt 
epec K paOote u npod. A. B. Kucenepy 3a WeHHbIe COBeETHI IPH OOcyKeHuH 
hYIbTaTOB padorsl. 


| MocKkosckuli rocyqapcTBeHHEIi =yHHBepCuTeT Ilocrymuto 
um. M. B. JlomoHocosa 28 V 1959 


UHMTHPOBAHHAA JIMTEPATYPA 


-1B. K.CemMenueuko, JlJopepxuHocTuble ABIeHHA B MeTasIax MU clviapax, M., 1957. 
| Kpuctuan, Jiucceprauna, M., 1954. °%H. JI. oxposecku it, Kypu. neopr. 
A Pelee 885m (1956) ae a Gaui Bhae Sue esltank« ell iow yen Jen Metalsues 643953) 


A. Halden, W. D. Kingery J. phys. Chem., 59, 557 (1955). ° H. JI. Io- 
fropckuu, M. Caugos, uns. met. uM MeTatopeg., 2,8. 3, 546(1956). * H. JI. I1o- 
Men ckun, H) 7. Tanawuna, KOX, 23, 3.3, 324 (1949). * Y. H. Hilde 

MC vaUN eS aliinikadecmt, Chem «Sock 51,74629(1929) eae Amey arnileo: 
E. Drake, F. Hovorka, Trans. Electrochem. Soc., 89, 357 (1946). 1° A. B. K u- 


Wie, Ycn. xum., 15, B. 4, 456 (1946), 4H. Seltz, J. Dunkerley, J. Am. 
am. Soc., 64, 1392 (1942). 1C. Bp yuayap, AgzcopOuua razon u napos, M., 1948, 
P.O. Frantik, H. Y. McDonald, Trans. Electrochem. Soc., 88, 243 (1945). 
if, H. McAteer, H. Seltz, J. Am. Chem. Soc., 58, 2081 (1936). .% B. K. Ce- 
juuenko, H. JI. Woxposcxui, B. B. Jlasapes, JAH, 89, 1021 (1953). 
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PH3HYECKAAH XHMH 
— 


}O. JI. CMMPHH, A. P. PAHTMAXEP »# akagemux C. C. MEABEJIEB 


CONOJIMMEPH3AUHA MAPAXJIOPCTHPOJIA 
C a-METHJICTHPOJIOM HW CTHPOJIOM NOW JEACTBHEM 
WIEJIOUHbIX KATAJIM3ATOPOB 


) 


OTHOCHTe/IbHaA PeAKIHOHHOCHOCOOHOCTh XJIOPCOMepKalllLHX MOHOMEPOB | 
AHHOHHO!i MOJIMMepH3allMu JO HaCcTOAIlero BpeMeHH He uccJeqoBasacb. Han 
ObIIO MpeMpHHATO W3yueHHe COMOIMMepHsallMH TaKHX MOHOMepoB NO, Je 
CTBHeM JIMTHH- H HaTpHhopraHHuecKHX KaTaJIW3aTOPOB B Pa3JIHMUHbIX cpea 
Tlonumepusallua MpoBodMacb B YCJIOBHAX, HCKJIOUAIOULMX MoMaqanve B CHCT 
MY BuJlarv M BO3kyxXa, B BakyyMe HM B aTMocdepe a30Ta. KouMuecTBo kaTaJHs 
TOpa B CMe€CH MOHOMepOB cocTaBIAI0 6 Mou. % MO OTHOLMCHHIO K XJIOpCosepx, 
WleMy MOHOMepy. CocTaBbl CONOJIHMepOB OMpeeAIHCb MyTeM COKKeHHA H 
BeCKH [10JIMMepa B 6omO6e Cc MeTaJJIMYeCKHM HaTpveM H Na,O, u nocwleqyIoulk 
THTpoBaHHeM C]’ no Pouprapsy. 

IIpH mpopeyeHun conouuMepH3al\Hu OblWwIO yCTaHOBJIeHO, 4YTO B3aHMoOze! 
CTBHe€ MOHOMEPOB, HMEIOLWLMX OTHOCHTEJIbHO NOJBWKHBIN XJIOP, C JIMTHHAIKHAN 
mo peakuuH Tuna Broplla mpoTekaeT C BBICOKOM CKOPOCTbWO, BCJIeACTBHe Ye! 
oOpa30BaHHe MOJIMMepOB B 3THX YCJIOBHAX He HMeeT MecTa. Tak, Mpv conoHMep 
3allHH CTHpOJla C XJIOPBHHHJIOM B Cpese rentTana C JIMTHHSTHJIOM OTIenJeH) 
xslopa mpotekaeT Jake mpH—75°C npakTuyeckuH MrHoBeHHO. TlomHMepu3saln 
xsloponpeHa upH 20°C TakxKe He HMeeT MeECTA. | 

OyHako NpH NoOJHMepH3allHu HM CONOMMMepH3al\HH Napaxsopceruposa, come 
*KalllefO OTHOCHTEJIbHO MeHee NOJBYXKHBIM aTOM XJIOPpa, BCJIeCTBHE MeHbILIe 
CKOPOCTH pa3JIO%KeHHA KaTaH3aTOpa yaeTCA MpOBecTH MOMHMepUusallHyo } 
rayoOuHp! 10O—20%. Orujennenue xsiopa B NPHCyTCTBHH JIMTHH- M HaTpHhopran. 
YeCKUX COeCAHHEHHM MPHBOAMT K HEKOTOPOMY NOHHKEHHIO COJepKaHHA XJIO] 
B MOMMepax. Tak, NOJIMMep, MOJIYYeHHbIM Np NOMMMepH3allNH Napaxsmoper 
pola B cpefle OeH301a WIM TPHSTHIAMHHAa cosepxKal 23% xaopa (cosepKauHl 
xJlopa B MOoHOMepe 25,6%). Ora BeHUHHAa HM Oba MPHHATA B albHelwem MM 
pacueta COCTaBOB COMOJIMMepos. 

J.aHHble 10 CocTaBaM CONOJMMepOB CHCTeM MapaxJIOpCTHpOs—cTupos HM Map 
XJIOPCTHPOJI — 4-MeTHJICTHPOJI, MOJITYYCHHBIX C Pa3JIMUHBIMM KaTaJHsaTopan 
M B pa3HbIX cpeflax, MpHBefleHbI B Ta6u. 1. 

Kak BHAHO 3 Ta6J. 1, CocTaBbI CONOJIMMepOB CHJIbHO 3aBHCAT OT NPUpos 
KaTaJlM3aTopa H Cpebl. 

PaccMoTpeHHe 3aBHCHMOCTH COCTaBOB COMOIMMepoB OT yCJIOBHH nmomuMep 
3allHH MIpHBeJIO HaC K 3aKJIIOUCHHWO, YTO B THX CHCT@MAX MMEIOT MECTO [Be KO 
KYPHpytollve peakIUMH pauKa/IbHOH HM aHHOHHOM MOMMepusallnn. 

IIpu nomuMepusallun B yrieBoqOpoqHok cpexe c WMTHLSTHIOM Mpeobaga 
palukaJIbHad MOJIMMepHsallMA, TAK KaK B 9THX YCJIOBHAX CKOPOCTb aHHOHHO 
Mpouecca OTHOCHTeIbHO Hu3Ka (*) (OnbITHI I, 2, 3 u 10). Takoli xe pesyabT. 
HaOJOLaeTcsA M B TOM CJly4ae, KOra CHJIbHO 3aTpyAHeHO MHHILMMpOBaHHe aHHO 
HOH TNOJIMMepH3auuu (ombir 4). ConouMMepbl, NOyUeHHbIe B STHX YCOBUA 
O¥eHb OM3KH K COCTABaM CONOJIMMepOR, NOJYYeHHBIX HaMU MIpH MO/IMMepH3alll 
9THX Ke CHCTeEM MO PpaRHKaJIbHOMY MeXaHH3My (y-pamvauna, onpit 9 vu 15 
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| Ta6anuuna 1 
MICTaBbI COMOJIMMEPOB CHCTEM NapaxJOPCTHPO—cTHpOM H NapaxJopcrHpos-a%—MeTHsCTUpOm 
CofepxaHue Napa- | 
Ne Bropor xslopcTuposa, Bec. % T. nowu- Buixoy 
KOMLO=” | Sereesr. =e anes TE KatTasu3atop Cpena Mepu3a- 3 
a ie uCXOH. conouu- Wan) OG nioore % 
CMeCb mep 
‘| 4 | Crupoa 56,5 38 Li-stua Bexu3ou 20 9,35 
2 0655 42 Li-sTHa1 Bex30u 0 8,6 
3 56,5 38 Li-sTHa Bex301 —20 eel 
4 56,5 45 Tpudexnusmetun Na Opup 0) 2, 
5 56,5 58 Li-stua Qhup 0 6,5 
6 56,5 | 84 Li-sTua TpHaTHaamMHH 0 9 
7 39 79 Li-sTua T pHatTuaaMHuH 0 Ai 
| 8 56,5 89 a-Na-napTannH Terparuypo- 
i dypau 0 Zhe 
| g 56,5 43 y-paluvalua (pann- 
| KaJIbHas) 0 6 
10 ja-meruu- 
i) cTHUpow M72 aif Li-stua Ben3ou Oat 
W414 1752 88 Li-atTun TpHaTHaMuH 0 5) 
42 ie, 31G> {-panuauua (payu- 0 3 
KaJIbHaa) 
| Bo3HukKHOBeHHe padqHKaJIOoB B 3THX CHCTeMaX NPOHCXOAUMT B pe3syJIbTaTe 
AKWHH: 
G er i 
wa CHUL Res md , sep ce: (1) 


[pH OTHOCHTebHO MaJIOM CKOPOCTH STO PpeaKILMH MOryT BOSHUKHYTb YCJOBHA, 
OOXOJMMble WIA NpOTeKAHHA peaKUWH NOMHMepH3alHN MO paWKasIbHOMy 
\eXaHH3mMy~. 

IlomuMepH3alua 10 AHHOHHOMY MeXaHH3My MpeoOJlayaeT NpH NpHMeHeHHH 
| KauecTBe KaTaJIM3aTOpa JIMTHHSTHJAa B Cpese TpHoTHaMHHa (onbITHI 6, 7, 11), 
(TakxKe B IIpHCyTCTBHH &-HaTpHaHadrauna (onbir 8). OrHocuTesbHad CKOpocTb 
OJIMMepH3allHH M10 paWKaJibHOMY MeXaHH3My B 9TUX YCJIOBHAX Mala, H COCTAaBBI 
i tweets XapaKTepH3ylOT PeaKIMOHHY!O CMOCOGHOCTbh MOHOMepoOB OTHOCH- 

JIbHO COOTBETCTBYIOWUX KapOaHHOHOB. 

TlomuMepu3allua C JIMTHHSTHJIOM B Cpee ac:upa NpelcTaBsAeT MpOMexyTOU- 
bi Cay¥al, KOra CKOpOCTH NOJMMepHh3allHu MO paluKaJIbHOMY MH AaHHOHHOMY 
[eXaHH3MaM CpaBHHMBI. 

Jia CHCTeMbI CTHPOJI — MapaxJopcTupow Oblwin OMpeeseHbI KOHCTAHTbI 
ONOJHMepH3allHH 10 AHHOHHOMY MeXaHH3MY (KaTaJIH3aTOp JIMTHHSTHI B Cpeye 
pusTHamuHa). Mx 3Hauenua a (crupom) = 0,1-+-0,1 u (napaxnopcrupou) = 
=6,5-++0,1 noka3pIBatoT, UTO BBeJeHHe B CTHPOJI aTOMAa XJIOpa B NapanowomeHne 
e3KO YBeJIMYMBaeT AKTHBHOCTb MOHOMepa B AHHOHHOHM MOJIMMepHh3allnn. 


Hayuno-uccmeqopaTebCKul (bu3HKO-XHMHUeCKHH HWHCTHTYT Toetynusio 
um. JI. A. Kapnosa 6 VII 1959 


HWHTHMPOBAHHAS JIATEPATYPA 


110. Jl. Cuupuun, A. P.TautMaxep, C.C.Measenes, MKypu. Buzico- 
OMoneky. coez., 1, Ne 8 (1959). *T. L. Brown, M. T. Rogers, J. Am. Chem. 
oc.. 79, 1959 (1957). 


* 3ameJVICHHOCTb peaklUHH (1), BHAMMO, MO%KHO OObACHHTh 9HJOTEPMHUHOCTHIO STO PeakIHH. 
‘CAM MpHHATH, 4To D (LiCl) =115 kxaa, D (Cl-henua) = 88 kxau, To TenMOBOH ShpexT peakunu 
)= 27—D (Li—R). Sueprua csaasn Li—C B s«uTHvoTHe OWeHHBaeTCA ReJIHUMHOII 
7 KKan (7). B qaHHolt cucTemMe 2HOTeEPMHMUHOCTS peakUHH (1), MO-BHMMOMy, MOHWxKeHa 3a CueT 
6pasoBaHHA JIMTHMOpraHMyecKoro CoeqMHeHHA C MeHbUIeH SHeprvel CBASH, BO3HMKalollero 
pu MpucoeqMHeHHM MOHOMepPa K KaTasusaTopy. Hauune noceqHeH peakIlMn CmeqyeT 43 NOAB- 
HHA OKPAaCKH, COOTBETCTBYIOIMNeH OOpPa3s0BaHHIO COMNPACHHbIX C (PCHHJIbHbIM KOJIbILOM KapO- 
HMOHOB, BOSHHKAIONNX MPH BBeJeHHH KaTamu3aTOpa B CM€Cb MOHOMEePoB. 
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Jloxnagn Akangemuu nayk CCCP 
1959. Tom 128, Ne 6 


E. M. WIYCTOPOBHY u M. E. JATKHHA 


‘MOJIEKYJIAPHbIE OPBHTbI JMBEH30JIXPOMA, ®EPPOLWEHA 
MW KATHOHA KOBAJIBTHUMHUA 


(IT pedcmaeaexo axademukom H. H. Yepxaesoim 5 VI 1959) 


DNeKTPOHHOe CTPOeHHe aPOMATHYECKHX KOMIJICKCOB MeTaJIJIOB MOET OBIT, 
“IOHATO TOJbKO B PAMKAX MeTOMa MOJICKYJIAPHbIX OpOuT (M. O.). Ha sToM MyTH} 
Oblla JaHa Ka¥eCTBeHHad CXeMa M. O. PeppolleHa HW APYrHX apOMaTHYeCKUX KOM- 
nuiekcoB (1). HaM u3BecTHa TOJIbKO OHA MOMbITKa KOJIMYCCTBEHHOFO pacueTa) 
M. O. MOJIeKyJI Takoro Tuna — cbeppolleHa, pe3yIbTAaTbI KOTOPOrO OblwIM ONyOJH-, 
-KoBaHbI Amay3zaku (7) B 1956 r. TobKO B BAe NHMCbMa B peflaKI{Mb. 

3aHHMaACb CHCTeEMaTH¥YCCKHM UCCJIeHOBaHHEM APOMATHYECKHX KOMIIVJICKCOB, 
MeTAJIJIOB, Mbl TIpeANPHHAIH pacueT M. O. B APyrHX MOJIeKyJax S9TOrTO THNa — 


uOeH301xpome Cr(CgH,). H KaTHOHe KOOaJIbTHIMHHA Co(C;Hs)s- OjyjHako 
BBHy TOFO, YTO HaM HEH3BeCTHHI NOLPOOHOCTH pacyueta AMa3zakH AJA Peppolena, 
MbI He MOPJIM COMOCTaBHTb MOJyYeHHble HAMM pe3yJIbTaTbI C pe3syJIbTaTaMH| 
Amal3aku Ia TOK MoviekyubI. [lostomy MbI paccuntTasu TakxKe M. 0. Fe(C;Hs)o. 
Bce pacuerbl Obl NpOu3BeMeHbI 10 MeTORy M. O. C CaMOcorslacoBaHieM (MeTO,y. 
Pyraana (*)). B pacuerax OblJIO MpHHATO, YTO M. O. MOJIeKYJI OOpa3yIoTCA H3. 
M. 0. Kose C;H; u C,H, COCTaBJICHHbIX U3 ATOMHBIX 2px OPOUT ATOMOB yrvieposa, 
u JepaTu 3d° 4s 4p? aTomHbIX opOnT (a. O.) WeHTpambHOrO aToma. KoMOuHH- 
pylOTca M. O. KOVJlell H a. O. WeHTPaJIbHOrO aTOMa, HMeIOWIMe OMHAKOBYIO 
-cuMMetTpuio. IIph 3TOM BO3HHKaIOT JICBATb CBASbIBAIOUIMX M. O., Ha KOTOPbIX 
pa3sMeulatoTtca 18 CBx3bIBaIOULMX 9JIEKTPOHOB KOMIMJIekCa HW pA paspbiXJIA10- 
mux M. o. (10 B deppouene Mu KOOabTHUMHHH U 12 B AnO6eH30XpoMe). 
Bo Bcex MovleKyJ1aX OPOUTbI THMOB Qyg, Ay H €;, COOTBETCTBYIOT JOHOPHO-akllen- 

TOPHbIM CBA3AM 3a CUeT Map 3JIeKTPOHOB 


Ta6Oauna 1 Ha M. O. KOJIeIl H CBOOOJHBIX a. O. WeHT- 
Dbbextusuwie sapsagws PpaJIbHOrO aTOMAa, OPOUTHI-THMa €yg OTBEUA- 
B CyrelitepoBcKHX a. 0. IOT JaTHBHbIM CBA3AM 3a CueT Map 3IeKT- 


POHOB Ha a. O. W€HTPaJIbHOFO aTOMAa H CBO- 
— OOAHBIX Pa3PbIXJIAIOWLHX M. O. KOVJIell, a 
OpOuTbI THNAa €)¢ B Fe(C;H;), Hu Co(C;H;).* 
OOpasOBaHbl 3 M. O. KOJIell H a.0., Ha KO- 
ae 1,6 TOPbIX HAXOJATCA HECMapeHHble 3IeEKTPOHbI 
‘Las, ap me 0) Saleen 1 (CBA3M KOBaJleHTHOrO Tua), a B Cr(C,He)o 
Cad = 1,6 0 9TH OPOUTHI COOTBETCTBYIOT JOHOPHO-akllell- 
-TOPHBIM CBxA3aM. I]pH pacuetre GnIH Cye- 
JIaHbI CuleLyroulve yMpoularoulue npesnosoxenua: 1) BoceMHalWaTb CBASbIBAaIOULUX 
3JIEKTPOHOB KOMIWJIeKCa PpaCCMaTPUBaJIMCb KaK HaXOfAulHeca B Nowe NOJOKU- 
TeJIbHOFO OCTOBa WeHTpaJIbHOrO aToma (Cr®*, Fe** uCo**) uw octoBa Kouwlell, B KOTO- 
PbIX KAKI ATOM yIvlepOJa ABJIAeTCH CMHMUHEIM MO0J1O%KUTEbHBIM 3apAOM; 
2) Bce 18 S91eKTPOHOB ONMCbIBaJIMCb BOJHOBLIMH (byHKItuaMH CueliTepoBcKoro 
THNa C stpPekTHBHIMM 3apaqaMu, MpHBeAeHHEIMH B TAGs. 1; 3) B MaTpuite HeOpTo- 
POHAJIBHOCTH BCe HeMaroHaJIbHble Web S;j (=F j) OblIH MPHHATHI PaBHbIMH HY- 
0; 4) TIPH BbIYHCIeHHM 9JIeMeHTOB MaTpule! Hi; (omepatop, BKsouaolulMi 
‘TOJbKO OJHOSJICKTPOHHBIe WICHbI) BCe PeSOHAHCHbIe MHTerpavbl MexKLY HeCo- 
1234 


Sapag | Cc Cr | Fe 


‘\GuuMu aToMaMi C ObIIH MpHHATbI paBHbIMH HYJIO, a JIA COCe@MHHX ATOMOB 
[HHUMaJIOCb 3HayeHHe 6,.= —2,39 9B. MaTpHyHble aieMeHTbI H;; MeXxKLy a. 0. 
HTPaJIbHOrO aTOMa H M. O. KOJI, TOM 2%e CHMMETPHH Npesnosaramucb mponop- 
(OHAJIbHbIMM MHTerpadaM HeOpTOroHaJIbHOcTH (cM. Ta6ul. 2). [pu Berucienuu 
4ATOHAJIbHBIX S/IeMeHTOB MaTpHlibI» Hj, COOTBeTCTBYIOWIUX 2px aATOMHbIM 
(OHTaM aToMoB C, yUHTHIBalacb SHeprHA BasleHTHOTO cocTosHHA (W 5, = 
—11,28 9B), Kak 9TO JemaeTCA OObIUHO MPH pacueTax T-3JIEKTPOHHBIX CHCTEM B 
Mp A2KEHHBIX yrvieBogopoyax (*); 5) B MaTpHle 31eKTPOH-9/IEKTPOHHOLO B3aHMO- 
MCTBUA YYTHIBAIHCb TOJbKO MHTerpavibl Bua 


dt dtp; 


9% (1) 9% (2) TaOmuta 2 
re _ Wuvrerpaapl HeoptoroHa/bHocTu 


| mpeqnoaralocb, YTO B3aH- i 
ieHCTBHeM a. O. 3d, CM. O. Cr(CeHe)2 | Fe(CsHs)2 | Co(CsHs)o 
DJIeL, TOM 2%e CHMMeTPHH MOX- 
npeHeOpeub. JlonycrumMoctTb 


fixoro npeqnosoxKeHHa mox- S| a)g, 4s | Pekan 0, 302-9) 0; cide 
| 1 ace IIPHBeCHHBIMH B S| a,, 3d,2 | —0,078 | 0,023 | 0,066 
HO. 2 BerancuienHpmmu 3Haue- S| Ay,» 4P2 | —0,081 | 0,063 | 0,209 
ee HHTerpaJioB HeopToro- $leyg, 3d,2! 0,397 | 0,339 | 0,276 

WIbHOCTH. BpraucueHHe 6ouIb- S| ey 4P,| 0,319 | 0,380 0,409 


MHCTBAa MWHTerpasioB ObIIO S| logs Sd, | Oe tees 0,40 
JOBEEHO TIO NOJIYYeHHbIM Ha- 
W4 paHee cbopmyviam (°), a TakoKe Cc HcNOb30BaHHeM TaOny Korann (°). Hait- 


M3 ta61. 2 BugHO, YTO UHATerpadbl HEOPTOFOHAJIbHOCTH JIA ae 
ILETITOPHBIX CBA3CH THMA Qyg, Ay, M ey, pacTyT B pany Cr (CgH¢)2 < Fe (CoHs oe 

ir Co (C;H 5)p , A MHTerpaJibl HEOPTOFOHAJIbHOCTH JIA TaTHBHBIX CBAZeH THMA Cog 
DbIBAIOT B TOM 2%Ke MOCMeAOBATeMbHOCTH, B COOTBETCTBUM C POCTOM 93J1eKTPO- 
FPHUAaTeJIbHOCTH IWeHTpasbHoro aToMa. M3 mpuBegeHHbIx B Ta6. 3 sHayeHui 
ij hee M. O. MOXKHO CjlelaTb cJeyIoulve BbIEOTbI *. Hu»KHue CBASbIBaIOLIHe 
.O. y BCeX MOJIeKyJ pacmoslaraioTca MO 9HEprHH B MOCAeOBaTebHOCTH 


he < yy < Cy <@1¢. Hanee Y Cr (CgH,)2 HAYT OPOHTEI eg H Aye (a. O dx), 
y Fe(C;Hs), u Co (CsH5)s —a'ig M zg. Betuncuenuble 3HaueHua 9ueprun 
ICIUHX 3AHATHIX OPOHT, OMpejeAIOULMe NOTCH Mab! MOHH3allHH (I. Hu. ) MONeKY I, 
sapubl: 4,19 9B y Cr(CyHe)2, 6,39 93 y Fe(CsHs), u 11,13 9B y Co(C;H,)%. 

Drprrnete JlaHHble HMCIOTCA TOJIBKO JIA cheppouena (7,0598) 4 HaxO_ATCHB XOpoliem 
fOTlacHH C BbIUNCNeHHOH BeMYMHOM. Bonputoe 3Hayenve Aas 1. u. Co(CsHs); 


|peqcraBasaeres €CTECTBCHHBIM, TaK KaK B 9TOM CJIy4ae BJIEKTPOH OTPbIBaeTCA 

jt KaTvona. IIpeqcrapiaer ulTepec MpOBepuTb npeackasanue pacueta 0 NOHH- 

eCHHOM 3HaueHuu mm. Mu. Cr(C,H,)2 m0 cpaBHenuto c Fe (C;Hs)o. 

| Ws nmpuBegenuoro B Ta6. 3 BUa CBASBIBAIONIMX M. O. CJleMyeT, YTO KOap- 

ea Ip a. O. WEHTPaJIbHOrO aTOMA MOUTH BO BCeX C/JIyYaAX MeHbIIe, 4eM 
pu M. o. Kose. KoadpuuMeHThI MPH a. oO. AsIA BCEX THIIOB CBA3eCH BOSPaCcTalOT 


> i 


I, 


iY pany Cr(CeHe)2e< Fe(CsHs)2 < Co(CsHs)2* cum6aTHo c MOHMKeHHeM op- 
uT. STO oTBeyaeT OOJIbIMeMy OTTATHBAHHIO Map 3JICKTPOHOB C 3aHATBIX M. O. 
| 
| 
| 


* HaliqeHuble HaMH SHEPrHH M. O. Jia cbeppolleHa OTMMYAIOTCA OT NOMyYeHHEIX SMayz3aKu 
| Sea OTHOWeHHAX. B TO BPeMA, Kak y HaC SHCPrun PaspbIXAIOMLNX OpONT NOO*KUTeNb- 


bi (3a HCKJMOUeHHEM OPONTHI ay HMelouleH HeEOOIbIUIy!IO OTPHUaTebHYyIO 9Heprulo), y AMayq3aKku 
ie Pa3PbIXAMOULMe OPOUTHI HMeIOT OoVIbLUIMe OTPULAaTe/IbHbIe SHEPruH (ot —7,07 9B Jo —3,64 98). 
: Ae 9HeEprH WIA CBASLIBAIOWNX OPONT, HalieHHbIM HaMU, COBMaaeTc Noy 4eHHbIM AMaq- 
aKH, TaK Ke KaK HM Movlox*KeHNe CaMOl ralyOoKOl OpOUuTHI a, g fy Amay3aku — 16,80 9B) u BTopou 
PBASHIBAIOMLeH OPOUTLI CHMMeTPUuH Aye (y Amagsaku — 8, 57 9B), XOTA y AmMay3aku 9Ta OpOuTa 
BuAeTCH THOpHAHOK, a y Hac — 4ncToH d,, opOuToli. BmMecte c Tem NowoxKeHUs HM MocmezoBa- 
PEJIbHOCTb OCTAIbHbIX OPOHT HECKOAbKO OTMYAIOTCA APyr OT Apyra. Mbt He MOxKeM CYHTb O 
npHH Wa OTMeYeCHHBIX PaCXO*KeHHH, NOCKOMbKy WeTaiH pacueta AmMayj3aku He OMyOMHKOBAaHEI. 
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Ta6auua 3 
MosekyApHble OPOHTbI KOMMI€KCOB HM 9HEprHH M. O. i 


Pa3pbix A10- 


CBASbIBAaIONHe M. O. uve M. 0.*,*** 
eae CoeyuHeHue 
MeTpHA BU, OpOuTHI aHeprHa (9B) 9HeprHua (3B) 
ar | 
Cr (CeHe)2 0,98a,,, + 0,22s ==43,34 43-24 
ae Fe (C5Hs)2 0,87a,, + 0,49s —16,05 —1 
Co (CsHs) 0,79a,, + 0,62s —20, 84 25 33 
Cr (CeHe)2 d,s —4,19** -* 
1g Fe (C5Hs)2 d 2 —8,44 a 
Co (CsHs)° ae —13,20 = 
Cr (CgHe)2 0,998a,,, — 0, 062p, mt Deis a2 toe 
“14 Fe (CsHs)2_ 0,99a,,, + 0,10p, —13,74 +-0,54 
Co (CsHs)5 0,914, +0,41p, —18,04 —5,20 
Cr (CeHe)2 0,94e,,, + 0,36p, 10.72 +3, 84 
et Fe (C5Hs)2 0,8te,, +0,59p, —12 162 4452 
Co (CsHs)3" 0,77, + 0,64p, —16,65 —1,96 
Cr (CeHe)s 0, 96e,, + 0,30d,, —10,64 +10, 12 
Cig A PAu 0,93e,, + 0,37d,, == 1'h OZ +6 20 
0 ( 5H5)5 0,90e,, + 0,44d,, aA) +0,4$ 
Cr (CeHe)2 0, 78e,, + 0,63d,, 7h, 76 +6,97 
“og Fe (Css) 0,52e,, + 0,85d,,, 639°" 44,92 ae 
Co aes 0,32e,, + 0, 95d,, —11,13** +0,57, aan 
Cr (C.EHe)s =e as 210 
“au Fe (C5Hs)2 ae = +2,23 
Co (CsHs)3 Ae & 0,27 


* Mbl He IpHBOJHM BHJa paspbIX/IAIOWWNX M. O., TaK KaK IIpH MpeneOpexeHHH HeOp 
TOFOHAJIbHCCTbIO HOPMHPOBaHHBIX a. O. 91 H o, CBASHIBAIOWAad HM PaspHIXAWlad M. O. 
BbIPaxKalOTCH, COOTBETCTBEHHO, KAK Yon4, == CiP1 + C22 H ORep = C291 — C192 (cf + eS = 1) 

** AGcomOTHAA BEMHYMHA 2HEPrHH YTOH OPOUTbI, ABMAIOWelica BepXHeli H3 3aHATHID 
M. O., COOTBETCTBYeT NepBOMY NOTeHUMaTy HOHH3AILNH. 
***Y Cr(CgHe)2 HMCIOTCA elle Be paspbixX IAtOlWMe OpONTHI big ub 


Tepeca JJiq Hallux lesen. 


ou? He IIpeAcTaBJIAIOWHe HH 


koe, Ha CBOOOJHbIe a. O. WEHTPaJIbHOrO aTOMAa B JOHOPHO-aKIeNTOPHbIX CBA 
3HX HW MCHbINCMY OTTATHBAHHIO lap 3JIEKTPOHOB C 3aHATHIX a. O. WEHTPaJIbHOT< 
aTOMa Ha CBOOOJ[HbIe M. O. KOJICN B AaTHBHbIX CBASAX, B COOTBETCTBHU C POCTON 
SJIEKTPOOTPUUATeJIBHOCTH WeHTPaJIbHbIX ATOMOB. Siecb NPOABJIACTCH Ta MK 
3aKOHOMeCPHOCTb, Kak H B HHTerpasiaxX HeEOPTOTOHAJIbHOCTH. 


Ta6Onmuna 4 
PacnpefeseHue 2e@KTPOHHOM MmoTHOCTH 


OddekTuBHple 3apAAbI sre a 
Coequnenue 
Ha WeHTp. B O6OHX KOMb- B O2HOM Ha KaxkK]OM CBA3H Me- MeTaJs — 
aTome wax KOJIbI.e aTome C ranta—C KOJIBILO 
Cr (CgHe)2 +41 ,470 —1,470 —0,735 2249), 4.22 0,27 1,23 
Fe (CsHs)2 +0 682 —0, 682 —0,341 —0,068 0,14 0,55 
Co (C5Hs) 3° —0 448 at 115 +0,559 eo tt? 


B ra6ul. 4 NpuBeyeHbl BHIYHCJIeHHbIe 3¢:\PeKTHBHbIC 3apAbI Ha OTAebHbI 
aTOMax MOvJleKyJl. 13 pacuera BbITeKaeT, YTO B RUOeH301xXpoMe Ha aTome C 
MMeeTCA NMOJOKATEMbHBIN 3apAq +1,47, B cbeppoueHe Ha atome Fe +0, 68 
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B Co(CsHs)2* Ha atome Co 3apaq orpuuatejeH H papen —0,118. Sro noKasbi- 
T, uTO B Cr(CeHe)2 no cpaBHeHulo C HelitpambHEImMu Cr u CeHe npousoumio 
‘INCHHE 9JIEKTPOHOB OT MeTaJJIa K KOJIbIlaM C BOSHAKHOBeHHeM JMMO0JIbHOrFO 
|| ae CBA3H MeTaJJI — KObIO ~1,2 D. Y ceppoteHa cmeuleHve MMeeT TOT 

3HaK, HO 3HaU4HTeJIbHO MeHbIIe H JHMOJbHbI MOMeHT CBA3H MeTaJJI — 
Ibo NOHMKeH Jo 0,55 D. SdcextuBunli 3apaq Ha arome Feropasyo Menbue 
ro, KoTOpbli oTspeyal Obl HOHHOH MosemH deppoweHa (Fe?*2CsH~s). 
Co(CsHs)>, B oTimuMe OT HeliTpaJbHBIX MOJI€KYJ1, 9/ICKTPOHbI OTTAHYTHI 


| KOJIeIL K I€HTPaJIbHOMY aTOMY, IPHYeM HAaCTOJIbKO CHJIbHO, UTO OHH KOMMeH- 
{PY!OT HCXOJHDIN NOJORKUTCIbHbIM 3apA KOOaIbTA; MOJIOMKUTEMbHbIN 3apAy 
TO KaTHOHA KOOaJIBTHIUMHHA HAXOANTCA B KOJIbIlax, OyyYH paccpesoroueH- 
ix m6 10 aromam C. OnncanHplt xoq acppeKTHBHBIX 3apAOB Take OTparkaeT 
pouHeHHe JIOHOPHO-aKI[eHTOPHbIX CBA3eCH HW OCaOJIeHHe JaTMBHbIX CBA3eH 
paay Cr(CeHe)2, Fe(CsHs)2, Co(CsHs)2*. Tlonyyenuoe pacnpefemenue 9u1eK- 
(OHHOM IMJIOTHOCTH ABJIACTCH CJIeACTBHEM OCOGeHHOCTeH JOHOPHO-akllenTop- 
bIX HW JlaTHBHBIX CBA3eH B apOMaTHYeCKHX KOMMJeKcaX MeTaJsoB. 3 Bua 
{AZbIBAIOMUX M. O. BbITeKaeT, UTO OOPa3s0BaHHe JOHOPHO-aKIeNTOPHbIX CBA- 
M WeHTpa/IbHOrO aTOMa C KOJIbIaMH OCYIIeCTBJIAeTCA 6e€3 CYyUleCTBeHHOTO 
(TATHBaHUA T-3IEKTPOHOB KOJIell. BMecTe C TeM, COOTBeTCTBYIOULHe CBA3bI- 
jloulve M. O. ABJIAIOTCA HawOolIee TyIyYOOKHMH HM BHOCAT 3aMeTHbIM BkKJay 
cTaOHJIbHOCTb KOMMJIeKcoB Tuna Fe(C;H;),. Op6urpi, oTBeuatollHve aTHB- 
IM CBA3HM sg, HanOoslee CYIeCTBeHHbIe B KOMIMJiekKcax Tuna Cr(CgHe)s, 
SeCIMCYMBAIOT PeSYJIBTHPYIOMHH U3ObITOK 1-3JIEKTPOHHOH  MJIOTHOCTH Ha 
)JIblaX B HeHTPaJbHbIX KOMMIeKcax. CoxpaHeHHe HW Jjaxke MOBbIILMeHHe 
{QJICKTPOHHOH TVJIOTHOCTH B  KOJJbllaX B KOMMIeKCaX MO CpaBHeHHIO 
| H3OJIMPOBaHHbIMH KOJIbILAaMH MOXKET ObITh MPHYMHOH apoMaTHYeCKOTO Xapak- 
‘pa KOMIMJeKcoB. BpIBObI O06 OTHOCHTeJIbHbIX BKJIajaxX JIOHOPHO-aklenTop- 
MIX H JaTHBHBIX CBA3CH B MPOUHOCTH MOVJIeKYJI MO3BOJIAIOT YTOUHHTb pe3yJib- 
Tbl, OJlyYeHbIe paHee MIpH pacuetaxX 9HePprHH BaJIeCHTHBIX COCTOAHHH 
HTpaJIbHbIX ATOMOB (‘). 


——— 


VMuctutyT o6uje H HeopranMyecKoH XHMHH Ilocrynuso 
Akajemun HayK CCCP 2a A OSO 
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4KypH. Heopr. xum., 4, 402 (1959); E. M. Wlyctoposus, M. E. JLatku ua, Kypu. 
geopr. xum., 4, 553 (1959). 


| 


Jloxsangp Axagemun nayk CCCP 
1959. Tom 128, Ne 6 


PH3BHVYECKAH XHMH 


A. T. MEP)KAHOB, B. Il. ABPAMOB u @®. H. JYBOBHLK HH 


KPUTHY4ECK HE YCJIOBUA TEMJIOBOrO B3PbIBA TETPHJIA 
(I1pedcmaseaeno akademuxom B. H. Koxdpamoesoim 1 VI 1959) 


TenIoBOl B3PbIB B KOHJ@HCHPOBaHHbIX CHCTeMAaX NpeACTaBJIAeT COOOHK CcJIOK 
HOe H MaJIOH3YYeHHOe ABJIeHHe. XapakTepHble ocoOeHHOCTH STOrO ABJICHUA 3a 
KJIIOUaIOTCA B HaJIMUHH Pas JIMUHBIX arperaTHbIx UpeBpalleHuu WY CBAY3aHHbIX ‘i 
HHMH TpoleccoB (yfasleHHe ras00OpasHbIX MPOAYKTOB H3 3O0HbI peakIHH, pac 
TBOpeHHe ucxOJHOrO TBeEpAOLTO BellecTBa B HKUAKUX NPOAYKTax Pa3sJIOMKeHHA }| 
Ip.). OTH Mpoleccb! OKa3bIBalOT CYIUeCTBeHHOe BJIMAHMe KaK Ha KMHETHYCCKHE 
3aKOHOMEPHOCTH (yCJIOBHA TeNJOBbIACeHHA), TAK HM Ha yYCOBUA TelONepeqayy. 
Hexkortoppie BOIIPOCbl, CBASAHHbIC ¢ 
OCO6eCHHOCTAMH KMHETHKU PasJIORKe- 
HHA H TelJIOBOrO B3PbIBa KOHJIGHCH- 
POBaHHBIX B. B., PAaCCMOTPeHbI TeEOPe- 
THYeCKH B paGortax (}, 2, 3). 

Hactosuland padota BbInoulHeHa ¢ 
WeIbIO SKCNEPHMeHTAaIbHOTO H3y4ye- 
HHA OCHOBHbIX XapaKTepHCTHK Tell- 
JIOBOrO B3PbIBa PacCIWIaBJIEHHOTO TeT- 
PpHJlia HW BbISCHeEHHA MeXaHH3Ma Tel- 
Jonepeqauw Np TellJIOBOM B3 pbIBE 
Puc. 1 Cxema ycTaHOBKH JIA U3yYeHHA TeMNO- B XKHIKOH (base. 


BOFO B3PbIBa KOHJ@HCHPOBAHHBIX 2. B.: | — 3a- . | 
pa BewlecTBa; 2 — peaKIHOHHEI cocyyz; 3 — Cxema Halle ycTaHoBKH Aa 


Tenouzonauna; 4 — qudpepentuanbuad tep- H3Y4eHHA TeMJOBOrO B3pbIBa H30Opa- 
Mollapa; 5 — moypoqaulue wWsanrTu; 6—Tep- %eHa Ha puc. Ile Sapa BelulecTBa 
MoctTaT; 7 — MoTeHuMometp; 8 — sallluTa NOMellaJicA B CTeKJIAHHbIM WHIM I- 
puyecKHH cocy C JBOHHbIMH CTeH- 
KaMH, Mey KOTOPbIMH WAPKYJMpPOBa TeMOHOCHTeIb (THUepHH), Harpe- 
TbId B TepMocTaTe JO TeMMepaTypbl oOnbita. Cocyq uw no_Bolauue wWwaHrH 
TWWATeEJIbHO H3O/MpOBaducb acOecToM. Ilepenayq TemnepaTypbl MexZy TepMo- 
CTaTOM H YJIMIepHHOM B cocyye He Mpeppuat 0,3°. Pasorpes BeulecrBa 4u3- 
MepsJICA Me/[b-KOHCTaHTaHOBOM TepMONapoH, OAHH cnali KOTOpOH B TOHKOM 
CTeKJIAHHOM KallHJiJIape Momellavica B BelllecTBO, a ApyroH — B TepMocrar. 
Tlonoxenue cas TepMonapbl B BelllecTBe CTporo He (buKcupoBasiocb. Pa3BuTHe 
pasorpeBa BO BpeMeCHH 3alNCbIBaJIOCb NOTeHUMOMeTpOM SIIII-09. To 3anucam 
MpHOopa ONpefeAICA PEKHM PasJIOMKeHHA (BILE WIM HW2Ke KPHTHYeCKOrO), 
a TakxKe NepHOd MHAYKUAM WM HaHOOJIbIUMH NpeABSpHIBHOK pasorpeB. Bpicrpon 
3aMeHOH TopAyero TAHepHHa Ooslee XOJIOQHbIM OCYLLECTBIAACb OCTAHOBKa 
peaKUMH B TOT WIM HHO MOMeHT BpeMecHH. BsBellMBaHve 3apsaja nocwe ocTaHOB- 
KH MO3BOJAJIO ONpeeATh TyYOMHY pa3zJioxwKeHua. 


Haw OnbiTbl cTaBHJIMCcb JIA OnpemeseHua KpHTHYeCKUX ycJIOBuHK * Tens0- 


BOrO B3pbIBa paciaBJIeHHOrO TeTpHsa. J\IA JaHHbIX pasMepoB 3apsaya 2Kcre- 
PUMeCHTaIbHO MOMOMpaIMCb MeTOAOM «MIpHCTpeKH» [Be OJIMSKHe TeMMepaTypbl 


* KpHTHueckoe yCOBHe — 9TO CBA3b Mey TemMepatypoli, pasMepaMH MW KOHCTaHTaME 
BeIeCTBa, PaSrPaHMYMBaiOllad Ba POKHMA Pa3/IOX%KCHUA (BSPHIBHOH H HEB3SPbIBHO!i). 
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MOCTATa, COOTBETCTBYIOUIHe B3PbIBHOMY H HEB3PbIBHOMY PpexKUMAaM pa3sIomKe— 
(4. 3a kpuTuyueckyio Temnepatypy Tp MPHHUManoch cpeqHee 3HaueHue. 
PUHOCT ONpefeMeHHA Typ B Hallux ombirax--0,5°. Mepvog uszyKuuu tony 


(CCUMTHIBAJICA TO dopmyue 
lunn a tssp acnd tnp ste Neel Wo 


€ tssp — BPEMA OT HayaJa WMPKYIALMU TeMJOHOCHTeNA 20 B3pbIBA; fnp — BPeMA 
sorpeBa; 7, —TulyOuHa pa3ioxKeHuA 3a Bpema Mporpepa; W,— HavambHaa 
COpocTb peakKIHH Mp TeMnMepatype onmbita Ty. Ilo aHanoruunol dopmyse 
ACCUMTHIBANOCb BPeEMA MOCTHXKCHHA MaKCuMaspHOrO pasorpeBa fmaxc MPH 
B3PbIBHOM Ppa3JIOKeHHH. 3a typ MPHHUMasoch cpeyqnee 3HaYeHHe Mex Ty 


jug WH twaxe MPM OM2xKalUUX K Typ TeMMepatypax. TnyOuna npe_B3pyrBHoro: 
13102%KeHHA B KPHTHYECKHX YCAOBHAX 7, OMpefesAach MyTeM OCTaHOBKH 
¢aKIMH Ha MakCHMyMe pasorpeBa. Ognako TOUHOCTh TaKOrO MeTOa HaxoxK- 
HHA 7, HeBeIHKa, 

Onbirb! NpoBo_MIHCh B cocyfax c AvaMetpamu ~1,5—5,0 cm B unTepBase- 
‘Mnepatyp ~135—165° (remnepatypa muaBieHua TeTpua ~130°). Orxome~ 
He JIMHbI 3apsaya K WMaMeTpy BO BCeX ONbITaX paBHAocb Tpem. Mcxoya us 
yeoro mosOupasacb Macca BelllecTBa (MJIOTHOCTh pacmlaBeHHOrO TeTpHa 
#( 1,53 r/cm’). M3mepenua noKa3asn, uTo ryOuHa pa3zloKeHUA 3a BPeMaA Tiporpe- 
A Yop Mana (oKoI0 1%). OTo yKa3piBaeT Ha KOPPeKTHOCTb MOCTAHOBKH OIIBITOB- 
TeMJIOBOMY B3PbIBY B HalllHX YCJOBHAX. 


— + 


Ta6auna tl 
KCHePHMeHTaJIbHble JaHHbIe NO KPHTHYCCKOMY PeXKUMY TeMOBOTO B3pbIBa PacWaBJeHHOrO: 


TeTpHJa 
OKcnepuMeHTaJIbHbIe xXapaKkTePpHCTHKH PacueTupie* 3Hau, 
| KPUTHYECKOrFO pexkKuMa KPHT. T-Dpbl 
|\uamMeTp Macca | Tommuna 
apaza sapsza, CTEHKH : 
Te. cM m, Pr etki T-pa havi pasorpes Tags aya Tort Beck. pe: 
GN Gy Pep, whee | ATup, °¢ | Papen |aoreheas | Aone: 
4,94 434 0,15 136 378 50 = 120 152 
435 296 0,165 138,5 300 44 0,56 422 452 
13,72 186 0,21 142 170 45 0,47 125 150 
3,22 120 0,12 145 416 50 som 127 158 
| 3,44 108 0,135 145 124 34 ie 128 157 
3,09 106 0,14 1435 169 Gm lenees 128 159 
3,04 104 0,14 445 414 40 0,53 129 160 
2,60 60 0,15 149 62 48 0,50 134 158 
H) 2,55 COMO TS 1485 67 28 < 132 158 
| 2,44 33 0,145 155 34 48 0,55 135 160 
| 2,40 33 0,145 152,5 39 39 as 135 164 
50 (mer) 29 0,12 164 9 35 a7 136 207 
\| 1,96 27 0.135 156,5 24 32 — 136 162 
4,77 20 = 160,5- 15 46 0,46 | 138 = 
! 4,74 19 re 457,5 24 34 os 139 vy 
] 1,54 13 — 160,5 16 — _ 4140 ex 
| 1,53 13 fee 159 24 30 me 144 az 
| 1,40 10 = 166,5 8 44 0,49 142 pa 


_ * PacueTbl Mpov3sBOANINCch NO ypaBHeHHAM, MpHBeAeHHBIM B paoore (3). SHauenua na- 
AaMETPOB: TenOBOH addexT peaxkunu (7) Q = 520 Kan/cm?; KpuTepMu aBTOKaTaIUTHUHOCTH 


o ~ 0,2; sdiekTHBHad aBTOKaTaJIMTMUeCKad KOHCTaHTa CKOpocTH pa3suloxeHnA Ky = NOEs, 
8800/RT  cex-1; rnyOuHa usMeHeHua OOvema p= 0,23; TensomposoguocTs Terpuaa A, = 
3,5-10-4 kaul/cM-ceK-rpay; Tellmonposoguoctb ctekia A,,=1,9-10°3 Kam/cm-cek-rpag; 
‘elmompopoguoctb ctamu A, = 1-10-! Kam/cm-ceK-rpag. 


OcHOBHBIe pe3yJbTaTbI 9KCHePHMeHTA NpeAcTaBJeHb! B TAO. 1 WH MNO3BOIAIOT 
AaKJIIOUHTb CJIeJyIoulee: 
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1. OkcnepHMeHTaJIbHble 3HAYeHHA 7p JleKAaT MEKLY 3HAYeHHAMH, paccu 
TaHHbIMH B TpeANOIO%KeHUM YHCTO KOHAYKTHBHOM MW YHCTO KOHBEKTHBHON TEMG: 
nepelaun. Oro yka3blBaeT Ha TO, YTO B YC/JIOBHAX HalIHX ONbITOB HMeeT MeCTC 
clokKHaA Tenlonepesaya, BKOUaIOWaA H KOHLYKTHBHbIM KM KOHBEKTHBHbI nepe: 
Hoc Tema. CneluaJIbHble OMbITbI MOKa3aJIH, UTO HapsAy c pacnpesesieHHeM TeM: 
lepaTypbl B 30He peaKIHH HMeeT MeCTO 3HAYHTEJIbHDIM PpaMeHT TemnepaTypb 

B cTeHKe cocyja. O6 3TOM CBHeTeJIbCTBYIOI 


Yee OLee Vi OMIbITbI, MPOBeCHHBIe B COCyse, H3FOTOB 
| JIGCHHOM W3 HepxKaBelouleh craH (cM. Tau. 1) 
Ha puc. 2 u306paxkeHa 3aBHCHMOCTb 3a:pdek- 
= 0 THBHOLO KOSMUIUHeHTA TEMMOOTLAY 4%, MO 
a JyueHHad MYTeM MOACTaHOBKH 9KCIepHMeH’ 
ian TaJIbHBIX JaHHbIX B KPHTHYeCKOe ycJIOBHe 


qmece oT TemiepaTypbI onbita Ty. C yBemHueHHen 
140 40 £50 0 “C  yemnepaTypbl pOJlb KOHBEKTHBHON Temonepe 
yjauv noBbllulaeTcsH. Ha6sioqeHua, mpoBeyen 
HbIe C MOMOLLbIO TeJIEBH3HOHHOH YyCTAHOBKI 
IITY-OM, noka3aH, 4YTO KOHBeKUMA ocy- 
HECTBAeTCH MyYTeM MepeMeLIMBaHHA %KUAKOL 
(ba3bl My3bIPbKaMU BbIXOLALLMX Pas00OpasHbIX MpOAYKTOB. 

2. Kpuruyeckue 3HateHHa pasorpepa AZ, B HeCKOJIbKO pa3 Oo/bie pac! 
CUMTAHHBIX 10 TeopuH Cemenosa (°) (AT, = RT/E ~10°). 3aBpmueHHple KpH- 
THUeCKHe 3HaYeCHHA PasOrPpeBOB MOXKHO OOBACHHTS YBeJHYeHHEM 3ppeKTHBHOFC 
Koappulwenta TelIOOTAAWH B Npolecce pasJox*KeHuA. Kak BHJHO 3 3JIeMeH- 
TapHol JuarpamMpl (puc. 3), HCKPHBIeHHe MpAMOM TenOOTBO,a NepeHOcH 


Puc. 2. SapucuMocTh 2peKTHBHOTO 
KosppuuneuTa TemooTAayH Ag OT 


TemMilepatypbi ompbita To 


/ 


qt 3 MUH. 
(o} 
20 
B = 
Ww 
= 
10\5 
— ‘= tt } 
LL. Soar 250 i. 645 240 L485 
i iy dng py 
Puc. 3. J[marpamma, o6bacHa- Puc. 4. SapucuMocTb mepHoga 
olan MPHuHHy 3aBbIllleHHbIxX HHAYKUMH B KPHTHYeCKHX ycuJIO- 
KPHTHYeCKHX pasorpeBos: J — BHAX OT TeMMepaTypbl B Mody10- 
KpuBad Tenmompuxoya; 2 — rapudmMuueckux KOOpAMHaTax. 
TeMJIOOTBOX C MOCTOAHHEIM KO- BepxXuaad MpsaMaa paccunTaHa B 
adpulwexToM TeNMOOTAAUH; Npe€ANOMORKeHHH TOCTOAHCTBA Jtp- 
3— TeMNO0TBO, ¢ yBeHUMBAa- (bekTHBHOTO KoaduuneHta TeN10- 
}OUMMCA KOOPuMMeHTOM TeIT- oTAauw B Mpouecce pa3smoxKeHUA 
JOOT aun 


TOUKY KaCaHuA B OOJIaCTb OdsbIUHX TemnepaTyp. YBemuueHHe sctpdbeKTHBHOFO 
KOSPPHUHEHTAa TeNMOOTAAYH MPOWCXOLNT 3a CueT YBeIMUCHHA CTeleHH Nepeme- 
IUMBaHHA Ta3s000pa3sHbimu NpoOwyKTaMU B Mpolecce pas/OxKeHHA. TlocseqHee 
MMeeT MeCTO OJlarofapA CHJIbHOH TeMMepaTypHOH 3aBHCHMOCTH CKOPOCTH ra3o- 
BbIAeJIeHHA MW BASKOCTH. 

3. 3aBHCMMOCTb NepvoJa HHLYKUMH B KPHTHYeCKNX yCJOBUAX OT TemMepa- 
TYpbl H300paxeHa Ha pic. 4 HW Mower ObITh MpescraBenHa B Bue 


l —21,5 4 it 
bee 2s yt 019000/R ceK. 


OKCHepUMeHTAJbHbIe 3HAYEHUA NepHoOka WMHAYKUMH MeHbUIe pacCuvTaHHbIx B 
NPeLNOORKEHHM NOCTOAHCTBA KOaPPUIMeHTa TelOOTAaMH, Tak KaK pa3woxKe- 
HHe MpoTekaeT MpH OOJbUIMX pasorpeBax H, CJeOBaTesbHO, Cc OombMel cKO- 
poctbio. Benwunna, onpevessioulad 3aBMcuMOcTb fx» OT TeMmepatypbI (paBHad 
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DOO Kan/monb), Gombe sHeprun aKkTuBaunu (EF = 38000 Kaa/moub). Sto 
HoOKe OObACHACTCA HaJIMUHeM TeMMepaTyPHOH 3aBHCHMOCTH a5. 

4. OKCHePHMeHTAJIbHbIe 3HAYeCHHA TYOHHbI MpelBspHIBHOTO pa3s/lOxKeHHA 
}M3KM K paccuHTaHHOMy TeopeTHyeckH (IPH MOCTOAHCTBE Gq) 3HAYCHHIO Yep = 
| 0,48. 

5. CielyeT OTMeETHTb, YTO BO BCeX ONbITAX B3PbIB HOCHJI XapaKTep «MATKOli 
bILKM», T. €. He CONPOBOKAaIcA OOpasoBaHHeM yJlapHOW BOVJIHDI. 

TakuM oOpa3s0M, H3y4eHHe XapaKTepHCTHK TemJOBOrO B3PbIBa TeTPHJIa M0- 
}OIMJO CeaTb BHIBOA OO YBeJIMYeHHH B Tpolecce pasoxKeHUA addekTUBHOrO 
IPDUMeHTA TeNNOOTIAayH 3a CUeT NePeCMELIMBAHHA KAKO (Pa3sbi BbIXOLAULMMH 
ooOpasHbIMH poxyKtamH. Ilo-BusquMomMy, 9TO ABJIeHHe CBOMCTBeHHO BCeM 
WAKMM HM paciWwlaBJieHHbIM BSPbIBUATHIM. BeleCTBaM. 


Iloctynuao 
ys) Nh JUST 


WUTMPOBAHHAS JIATEPATYPA 
1 eee WAR Re WieC; a Av ul ee Vie: DerGiaa MH Osn wm DUAN 
aHeauc, ® HY. LyOopunuKku ut, TAH,126, No 4 (1959). 
WY. LyS6ospunkuih, JAH, 124, 362 (1959). 40.H. Dy- 
6nos, I. Bk. MaHeanunc, W3s. AH CCCP, OXH (sz te- 
o a, Llemuple peakuun, JI., 1934. 
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Jloxaagn Anxagemun nayr CCCP 
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TEOJIOrH | 


B. H. KPACHOB 
O HWDKHEM JIEBOHE }O)KHO-MHH YCHHCKOH KOTJIOBMHbI 


(IIpedcmaeaeno axademukom He M. Cmpaxoseim 19 VI 1959) 


Hanuune B lOxno-MunycuncKolt KOTJOBMHe HH%KHeeBOHCKUX OOPa3z0B 
HHH B HacTOSIee BPpeMA ABJIAeTCA MOKa3aHHBbIM. | 

K HwKHeMy JeBOHY OTHECeHbI Be CBUTbI: UHIaHCKad MW WMeKCKaA (cxed| 
crparurpadun H. A. Beaaxoza u B. C. MewetlenKo) — Ha OCcHOBaHMM Ipucy 
CTBHA B ToceqHel droppr Drepanophycus Spinaeformis Goepp., Psiloph 
ton princeps Daws., Psilophyton goldschmidtii Halle. 


Lo/CiPIHCHAA 
ONOpHAA CHOAHUNA 
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Kobsnenycnud D 
YUNIANCHAA 
YUNGHCHAA 
Kobnenycnud VD? 


FE/ F642 E=s’ EES¢ 
Pas [26 7 


Puc. 1. Cxema conocTapieHua HeKOTOPEIX Pa3pe30B HH2KHeACBOHCKHX OTNOKeHHI IOxKH 
MwuHycHHcKoh KoTNOBHHBI: J — u3BecTHAK, 2 — Mepreib, 3 — aprusmuT, 4 — anespoar 
5 — mecuanuk, 6,— cbayua, 7 — daopa, 8 — actbysuBbi 


Muorne uccileqoBaTesH CUNTaIOT, YTO HWKHEeZeBOHCKHe OOpasoBaHHa (Y 
JiaHCKaA WH WMeKCKaA CBUThI) HMeIOTCA JIMMIb B Kpalinel ioro-3analHOH 4ac 
fOxkHo-MuycuHcKoil KOTIOBUHbI HM He pacnpoctpaHsAloTcA Ha OCTaJIbHYIO 
TeppuTopuio (?). 

J|pyruve npusHaioT WIMpoOKoe pasBUTHe HYKHEEBOHCKUX OTIORKeHUL Ha BC 
TeppuTopHx IOxHo-MunycuHcKol KOTJOBMHBI, HO OTHOCAT Clola UIIb sbby3u 
Hbl€ WI OcaqOuHO-spPy3uBHble OOpas0BaHHA, 3aJleratollue B OCHOBaHHH MHH 
cuHcKoro NeBoua. Ilopo 6ompuloe sHayeHHe MpuaeTcs mayKe (MOLLHOCTHIO | 
2 M) KOHIOMepaToB, KOTOpas pacnovlaraeTca Ha atpy3uBax, COOTBETCTBYIONL 
WHJIaHCKOHM CBUTe, H MpOCJexKMBaeTCA JaJleKO He MOBCeMeCTHO. YKa3aHUbie KO 
rIOMepaTbl CUTAIOTCA Oa3aJIbHEIMM, H TO HUM MPOBOAHTCA rpanula MexKLy HH 
HUM HM CpeHHM JeBoHom (2). 
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Hamu uccneqopannsa 1957 u 1958 rr. nosBomAIOT CUNTAaTb, YTO HYKHEeeBOH- 
ih COpasoBaHHA MPHCyTCTBYIOT H Bbillle KOHTIOMepaToB. Tak, B payee paspe- 
MbI HaQJIOZasiM MauKM (MOULHOCTHIO AO 2 M) CepOUBeTHBIX NOpOL, KOTOpBIe 
(ep2kaT HWKHEeBOHCKYIO *lopy. Han6ouee XapakTepHbIMH, C STOH TOUKH 
HHUA, ABJIAIOTCA Paspesbl NO WeBomy Oepery p. YuHGatT, B 7,2 KM 10ro-BOCTOU- 
» cr. Kanuauibl; Ha 1OxKHOM CKIOHe xp. Aspiptam (Komapa Uaspi-Kotispn). Wn- 
€CHBIM B 3TOM OTHOIIeCHHM ABJIAeTCA HM paspes BeicrTpAHCKOM ONOpHOl cKBa- 
WHI (pe. 1). 
CepouperHbie NaykKH NOpok, coflepxKalllve HWKHEeBOHCKYIO @slopy, conoc- 
| JIAIOTCA HAMM C OCajlKaMH HMeKCKOM CBHTHI, XOTH JIMTOMOPHYeECKHH CocTaB 
ICOOCHHO MOLLHOCTh NoceAHeH B YKa8aHHbIX pahOHaX HECKOJIbKO OTJIMUAIOTCA 
7 es THNOBOFO paspesa STOM CBHTHI B IFO-3aNaqHOH YaCTH KOTJIOBHHBI. 
Ilo paspesy sesoro Gepera p. YiOaT uMeKcKasd CBUTAa NpescTaBsleHa culeyto- 
MH OTJIOKeHHAMH (CHH3Y BBepXx): 
1. Cepo-3eeHbie HecoHcTHIe avleBpomuTp. . . Mounocth yo 0,2 mM. 
(2. PacruTesibHad porokkKa, cocTosilas, no ompenenenuio A. P. Ananpesa, 
WTOHKUX KYTHHH3MPOBaHHBIX YeXJIOB JICHTOBHAHBIX CTeOvleH pacTeHHit mcuuJo- 
oporo Tuna: Orestovia devonica Ergolskaya, Orestovia petzii Ergolskaya, 
i3KHX K HM%KHeLeBOHCKHM Taeniocrada dubia Kr. et Weyl. mae Tia 
eee odes ei noo 2S eee oli. we eho: een lonoerpgn OM ene: 
13. ApruaHT cepo-3eJleHbI, aJIeBPHTOBbIN, C PpaCTHTeJIbHBIMH OCTaTKaMH, 
peleneHHpMH A. P. AnanbeBbimM kak Taeniocrada decheniana (Goepp) 
| et Weyi. Oro pacTeHue, Kak nuWeT B CBOeM 3aKJIOUeHHH A. P. Ananpes, 
}DOKO H3BeECTHO B HHKHeM eBoune PekncKok oOacTH Tepmanun u CepepHor 
PbS © Sei USS: OTRAS ace he. obi. “ewan... MommmocEse Om: 
‘4. IlecuaHuk cpeAHeSepHHCTbIM, pOSOBaTO-KpaCHbIi. . . . . . . ee. 
Leen rete stn sanded vu ante soe MonmmmocremionO seen 
FS. AjeBpouuHT cepo-3eeHbit, HecloucTH . . . . .MomuHoctb 0,5 mM. 
KOouas MOULHOCTb OCaKOB HMe€KCKOH CBHTbI He MpeBpriitaeT 1,1 M. Ounu co- 
(CHO 3aJleraloT Ha OTJIOKEHUAX YHAHCKOM CBUTHI M COrsacHO Ke NOKPHIBAalOTCA 
ACHOIBeETHbIMH aJICEBPOJIMTaMH HM aprHJJIMTaMH, ABJIAIONLMMMCA aHasoraMu 
MOUKOBCKOH, TaLlITbIMCKOH H CHPHHCKOM CBHT. 
JB paspese, pacnosioxKeHHOM O1M3 KOoWapbl Uaspi-Kor3bt (IOxKHbIM CKJIO“ 
| A3spipTas), AHAJIOTH HMeKCKOM CBHTbI MpeACTAaBJICHb! CIeLYIOULMMH OTVOKe- 
ti (CHH3y BBepXx): 
11. AneBpowHT 3e/1eHOBaTO-CepbIM C PaCTHTeJIbHBIMH OCTaTKaMH. ... . 
ABU 2 AMUN 2S Fo aren orate fe dans otal oer aeMonmcers- 025 ane 
{2. AnesppomuT 3eneHoBaTo-cepbIH, riMHNcTHH. . . . Mounocts 0,2 M. 
‘3. [paBesuT cepbit C 3eJIeHOBaTbIM OTTEHKOM, COCTOALMIMH 3 MeJIKMX MOJy- 
ITAHHBIX Taek sddy3HBHbix oOpasopanHh. . . . . Momuoctp 0,15 M. 
ie AuleBpOJIHT 3eJICEHOBaTO-CcepbIi C PpaCTHTeJbHBIMM OCTaTKaMH. . . . 

rr ee. OU, A A BOR rete . Momnoctb 0,4 M. 
15. AJuleBpOMT TeMHO-(HOJETOBbIN, HECJIOMCTHIM, TOHKOMJINTYATHIM . 
ere aay Dee hb Nee oY Via aiige «, eMonrpecEEt 1012 tae 
(6. [papenur ceppii Cc pacCTHTe/JIbHBIMM OCTaTKaMH . 

(O6uaA MOUHOCTb HMeKCKOH CBHTbI B JaHHOM pa3pe3se cocTaBuseT 1,6 M. 
|Pacrenus, coOpaHHbie HaMM H3 STUX OTOKeHMH, Obi ONpeeseHbl A. P. 
AHbeBbIM Kak Jenisseiphton rudnevae (Peresvetov) Ananiev, Taeniocrada 
, Bucheria dawsoni (Kr. et Weyl) comb. n., Dawsonites sp., Thursophyton 
iricum (Krysht.). Ananiev comb. n., Aphyllopteris sp., Tomiphyton 
maevum Zal., Zosterophyllum artesianum Danze—Gorsin., Psilophyton 
beeps Dawson., Psilophyton cf. goldschmidtii Halle. 

(Onpeyenenua chetaHbl no AByM kouWiekuuaAM, coOpanHpim I. A. VWeanxn- 

u H. II. Jesarunopsm B 1950 r. uw Hamu B 1957 r. 

J2HHOM KOMIWleKce HavOoslee XaPaKTePHbIMH HH2KHEECBOHCKUMH (opMaMH 
AIOTCAH BULbI posoB Taeniocrada, Psilophyton, Zosterophyllum. Iocneqnunh 
HHYCHHCKOM jleBoHe HalijeH HaMH BlepBble. 

paspese BpicrpaHCKOM ONOpHOl CKBaxKMHbI aHaJIOrH MMeKCKOM CBHTbI Ha- 
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6momaiorca B uHTepBane 2170,5—2171 mM. Onu mpelcTaBseHb! Cepo-3eJIeHbIn 
U KPaCHbIMH NOposaMu, B KOTOPbIX OOHapyxKeHbI OCTATKH (P/OPbI, M0 onpeedl 
uuio A. P. AnaHbepa — Psilophyton goldschmidtii Halle. 
BpnmueomucaHubie HUKHeeCBOHCKHe OTJIOMKeHHA, CONOCTABJIAeMbIe HaMU 
UMeCKCKOli CBHTOH 1oro-sanaya, B. C. Mesemenko (HCKN04ad OTIOMKeHUA Patol 
BpicTpaHCKOH ONOpHOH CKBa2KMHbI) OTHOCHT K a3bIPTAJIbCKOH CBHTe, KOTOPi 
CUHTAeTCA AHAJIOFOM HJIEMOPOBCKOli H aCKH3CKOM CBUT XKMBeTCKOFO Apyca 3 
ViemoposcKas M aCKH3CKad CBHTbI JIerKO MOryT ObITb NpOCsexKeHbI Ha Te 
putopun lOxHo-MnnycuHCKO KOTJIOBHHBI Kak NO XapaKTepHOMY TOJIbKO My 
HUX JIMTOOrMYecKOMy cocTaBy, TaK H MO KomMuleKcy *ayHbI HU dsOpyl. 
V3 oTsoxKeHHH WJIeMOpOBCKOH CBHTbI pa3JIMUHbIX Y4UACTKOB KOTJIOBHE 
(ropa Y6pyc, nep. Bouue Crppt, c. WBanopka — cKBaxuna Ne 10, rayOul 
2418,9—2426,8 m, p. Koxca — okpecruoctu yayca Konkoesa, ylyc SHMHHK 
Ba — palion Bepxuero Acku3a) Hamu uw B. H. KupxuncKxol coOpana dsop 
Oua onpeyetena A. P. AnanbeBbim, Cc JoOesHOrO pa3spellieHHA KOTOpOrO N 
M MpMBOAMM HWKe CMMCOK pacTuTebHBIX ocTaTKoB: Glyptophyton granula 
Krysht., Pseudosporochnus Krejci P. et. B., Blasaria sibirica (Krysh 
Zal., Cephalopteris (?) praecox Héeg., Abakaniella devonica Chachl., Ask 
siella ramosa Chachl. 
Bospacr STO blopbl ocToBepHO OMpesemseTcA Kak #KuUBeTCKHH. Ilostor 
NapaedIu3aluA a3sbipTasibckoli cBuTbI B. C. MemeujenKo (*) c HueMOpoBCKi 
HM aCKH3CKOH CBHTaMH ABJISeTCA OWIMOOUHOM. SaMeTHM, KCTATH, YTO B palo’ 
1OrO-BOCTOUHOFO CKIOHa xp. AsbiIpTad, re asblpTabCKad CBUTa YCTaHOBJIeH 
OTJIOMKEHHA HJIEMOPOBCKOH H aCKH3CKOH CBHT pa3MBITHI. | 
BpnllenpHBeyeHHble JaHHble MOSBOJIAIOT CAelaTb CJIeAyIOUlHe BbIBOJI: | 
I. OrsioxkeHHA HMe€KCKOM CBUTHI MOJIb3yIOTCA B Tpewemax FOxHO-Munycu 
CKOH KOTJIOBHHBI OoJlee WIMpOKHM pacipocTpaHeHHeM, “eM Mpesnoslaralo 
paHee. B ceBepHbIxX paHOHax OHH HMeIOT HeECKOJIbKO MHOM CallMaJIbHBIH OOH 
yeM Ha loro-3anayle. 
I]. [pannuy mexyy HuxKHHM H CpeqHHM JeBOHOM CyexyeT MpPOBOLUTD ! 
MO KOHIJIOMepaTaM, 3aJleralouluM Ha scPy3uBax YJIaHCKOH CBHTHI, a MO KpOBi 
ropusoHTa c duopoH HwKHero JeBoHa. B 9sTOM cayyae rpaHuua Oyler Gor 
OOOCHOBaHHOM, MOCKOJIbKy OHA ABJIAeTCA ONOCTpaTHrpaduyeckoH, a He MTOM 
rHuyeckoH. | 
III. Komnuexe nuxHeeBouCKol (Opbl aHaJIOTOB HMeKCKOli CBHTbI CeBe 
HbIX paHOHOB KOTJIOBHHbI Pe3KO OTIMUaeTCA OT KOMIVIEKCa HJIEMOPOBCKOLi CBT: 
B CBA3H C YM OTJOKeHHA, COMepKalliue HHKHEAeBOHCKY!O sopy (aspipTad 
CKaA CBUTA), HeIb3A CONOCTABIATb C HWJIeMOpOBCKOH HM aCKH3CKOH CBHTaM! 


O6n-Mptplickaa  aKcHequIMA Ilocrynusto | 
CuOupckoro Hay¥HO-HCCueAOBaTebCKOFO 10 VI 1959 
HHCTHTYTa TeoworHu, reopusukH H | 
MHHepaJIbHOrO CbIpbA 
r. Tomck 


| 
UMTHPOBAHHAA JIATEPATYPA 


1A. HW. Anatoabesa, Mss. Cu6. org. AH CCCP, N 6 (1958). 2" BalCaaiae a 
we HKoO, Tp. BCETEH, cOopx. crate Maneouton. u crpaturpad., 1953. 3 TMomnepoit A 


pon a wu dsioppt Munycuuckoli kormopunel, 1955. 4 Crpaturpaduyeckult cnopaps CCC 
00. | 
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Joxxane Akagemunu nayx CCCP 
} 1959. Tom 128, Ni 6 


(FEOJIOTHA 


ll. B. MATEKHH 
CARICHIUM MINIMUM (MOLLUSCA, PULMONATA) 
B HEOFEHOBbIX OTJIOKEHHAX KUPrH3nH 


K BONIPOCY O CTPYKTYPE BEPXHETPETHUHOFO JIAHTIWA®TA 
BHYTPEHHEDrO TAHb-WAHSA 


(IIpedcmaeaeno dkademukom B. H. CyKauesim 8 VII 1959) 


Kak yxkaspipaet E. I]. Koposun (*?), crpaHulibl HCTOpHH pa3sBUTHA dsophr 
HeAHeH A3sHv nouTH HeMbI. BeweycTBHe 9TOrO Naseoreorpapusd sMIWeHa Haex- 
X JAHHBIX JIA CO3(aHHA KapTUHHI Janata STOK CTPaHbl WIA BTOPOK Nowo- 
Hbl TpeTHuHOrO BpemeHH. IIpample masleoHTosorMueckHe JlaHHble, B Buse He- 
PaTbIX OCTATKOB paCTeHHH, NOJIYYeHbI JIMUIb H3 MHOLMECHOBbIX OTJIOKEHHH C Ge- 
cos Mccpik-Kyaa, cko0Hos xp.. KapakatTpi 4 43 JomuHEI p. Kouxop. Muoue- 
BbIM BO3PaCT STHX OTJIOXKeHHH YCTaHOBJeH OarofapA CxOfcTBy HX cPOpHI 
OPO H3 OTMORKeHHK ropb! Amyrac, B palione p. Mprpmua u Byxrapmn (°,}). 
TeM HuHTepecHee MpefcTaBJIAeTCA HaM COHapy2xXeHHe B OOpasllaxX HeEOreHOBbIX 
MowkeHnH us KouxopcKol BnaquHbl cpeqM ApyruX Ha3eMHbIX MOJIJIIOCKOB 
eCTaBHTeJeH XOpPOWO OYepYeHHOH B SKOJOPHYeCKOM OTHOWeCHHA Tpynnbi 
WpuxuymMos — Carichium minimum Moll. (c6pasupn KupruscKkon skcnequunK 
buloruuecKoro cpaxybteta Mockopckoro yHMBepcHTeTa; HavaJIbHHUK 9KCHeLH- 
: K. B. Kyparoxos; ruy6uuna 3aseranua cuioa c Carichium 350 m oT moBepx- 
IeTH; MvIMoWeH). 

| CoppeMeHHbIM apean p. Carichium mpoctupaetca Ha Bce CeBepHoe moulyuia- 
he. B Eppa3un mpefcTraButesn pola BCTpeyaloTca B CeBepHOH, CpeHeH H 1oxKHOK 
+pone, CuOupu, Ha JlambHem Boctoxke, B ceBepHom Mpaue u B Cepepxolt Ad- 
eke. CTOJIb IWHpOKoe pacnpocTpaHeHhe pofla coriacyeTca C JpeBHOCTbIO BCer 
yumnbt Carichiidae usBecrHoi c lOpni; npeycrapureiH pofa Carichium u3Bect- 
[ C HH30B TpeTHuHOrO nepuoga (*). 

Takum o6pasoM, BHAI posa (Kak HM Bcero CeMelicTBa) HbIHe B Cpequelt Asnn 
eyTcTByroT. Ouu oTcytcrByioT wu B Kurae. B Tpommyueckux Jlecax M MaHrpax 
4TaA OOHTAIOT JIHIUb MaJO CielMaJIM3MpOBaHHble OJIM3KOPOCTBeHHbIe PpyMMbl 
hytia, Ellobium). 

| CpaBHuTesbHO HeMHOFOUHCJIeHHbIe BALI p. Carichium 2XMByT B BeCbMa eJH- 
(OOpPasHbIX CTaIMAX: NO JIMCTBOM M B PHHIOWIeM BaJle*KHHKe, B CbIPOH MOL- 
HJIKe TCHHCTbIX JIECOB JIH6O B HeMOCpeACTBeEHHOH OJIM30CTH OT BOJOeMOB, 
(60 BaasieKe OT HHX, HO JIMIIb B TOM CJly4ae, CCIM KJIMMAaTHYeCKHe YCJIOBHA 
BaloT JOCTATOUHYIO BaKHOCTh NOUBbI HW NoOcTHKH. HecmMoTpsx Ha TO, 4TO 
41 BeTBb Carichiidae npeycraBaer coOol Ooulee cnelMaIH3HpOBaHHbIx OJla- 
glapa Ha3eMHOMy OOpasy 2XH3HH NOTOMKOB IIpHMUTHBHbIX JIMTOPaJIbHbIX Jlerou- 
IX MOVJIJHOCKOB, OHH He CMOIFIM 3a BeCb JWIMTeJbHbIM MepHOR cBoero pa3sBUTHA 
1paOotatp TOH MMHHUMaJIbHOM CyXOYCTOHYMBOCTH, KOTOpax NOSBO/HIIAa Obl HM 
tira 3a IIpeeJIbl MAKCHMAJIbHO CbIPbIX OMOTONOB, B KOTOPbIX OHM celiyac 
|/MTaIor. 

|Cnelysa STHM KOPeCHHBIM SKOJOPHYeCKUM CBOMCTBAM KapHXHHJ, MbI JOJKHbI 
KJIOUMTb, UTO HaslMuMe B COcTaBe BepXHeTpeTHYHOH cbayHbI Cpequeh Asuu 
minimum jomKHO OpVIO ObITb CBASAHHBIM C PacipocTpaHeHveM JOCTaTOUHO 
'QKHbIX JIECOB, OOpasyIOUIHX NOCTOAHHO BuJlaxKHYy!O MOCTHIKY. 
Vcxonaemas dopa ropp Amyrac (6yk, 2y6, KuleH, Muara, opex, Oepesa, 
ia, OlbXa, TOMOJIb, WBA, eJlb, CEKBOMA HM Ap.), XOTH H XapakTepH3yeT He- 
ObKO 6oulee CeBepHble paliounl (Avital), HO BCe Ke NOATBepxKaeT NpescTaB- 
HHA MHOPHX (bJIOPHCTOB O WHPOKOM PaSBHTHM B CMeXKHbIX paOHaxX B MHOlle- 
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He JICCHBIX JIHCTOMAAHbIX COOOUIeECTB (KOUKOpCKasd (lopa COMepRKUT MBY, TOMO! 
W3eNKBy, BA3 — 110 ompegetenuam M. ®. HefiOypr u B. H. Bapanosa). 

VintepecHo OTMeTHTb, UTO yxKe HW B STOT MepHOL, T. e. B MMOMWeHe, BMeCTE 
rHLpOuJIbHIMH Mopogamu (Ficus, Zingiberites) mpouspacramM u Kcepomopd 
HpIe copmpt (Ephedra, Rhus, Widdringtonic). 

Takum o6pa30M, yCcTaHOBJeHHe JIA MiMoWeHOBOH (bayHbl Kupru3sun Kap! 
XHYMa He TOJIbKO NOATBepKLaeT MpeAMOO*KeHHe O JICCHOM XapakTepe BepXH 
TperHyunoro slaHquapra Buytpesuero Taub-IlaHa, HO HM MpuaeT STHM, NOpoO 
9KCTPanOJIATHBHbIM, MOCTPOCHHAM IIPAMYIO JOCTOBEPHOCTh. 

Bpith MOKeT, HeKOTOPad 3allep%KKa BbIMHpaHua C. minimum B_ MIMOLLer 
B palione Kouxopcxoli JempeccuM cBa3aHa c YacTHocTaMy pebea. Kak nok 
3bIBaeT OCTAJIbHad YaCTb (PayHbI MOJIJIOCKOB, KOTOPY!0 MBI OOHapy2KHJIN B OOpa: 
aX, COBPeMeHHad KOTJOBMHA MpecTaBlsasa COOOM Tora MpecHOBOAHOe O3ef 
c o6u“HeM KpynHEIxX Phanorbidae (o6uKa Coretus) u Anodonta. Cyqa © 
9THM 3JIEMeHTaM (payHbl, BOMOeM He HOCH CeLOB 3acOJeHHA. OTO OOcTOATEM) 
CTBO H MO3BOJIMJIO COXpaHHTbCA MO ero GeperaM MbIMHOM JIeCHOH pacTuTed) 
HOCTH, He BbIHOCAILeH PexXHMa OCOJIOHAIOUIMXCA MOUB. | 

Kapuxuugbl TakxKe He BLIHOCAT 3acouleHHA. OO OTCYTCTBHH COIeHaKOMJeHH 
B BepXHHX FOPpH3OHTAaX NMOUBbI MO MpHOpexKHbIM JIECOM CBUJeTeIbCTBYeT H Ap) 
ro Ha3eMHbIii MOJImIocK — Goniodiscus sp., BCTPe4eHHbIM HAMM COBMeCTE 
ec Carichium minimum. Ilnoxaa coxpaHHOcTb paKOBHH MelllaeT HaM C yBi 
PeHHOCTbIO MpOBecTH ompeyedeHve| Wo Buta. Bugumo, 9To G. ruderatt 
(Stud.), HbrHe OOuTaIOWIHH B XBOMHEIX slecax TapOarataa u J>KyHrapHn, a 3 
mpejetama Cpequei Asuu — B Exspone u CnrOupu. 

Ho TpyfHo mpescraBuTb ceOe, 4uro B HeoreHe yOexKuteM Aaa Carichiuy 
B CpeqHei Asuv MOrJu ObITh JempeccHH THMa O3epHOH WempeccuH KouKopKh 
Takoe JonyuleHHe Jeao Obl HEMOHATHBIM NPOHHKHOBeHHe KapHXHH B PpayHHe 
THYeCKHe KOMIVIeKcbI HeoreHa Cpequel A3uu. ' 

Bo3MOXKHOCTb OOHTAHHA BUAOB pola HU BasleKe OT IpHOpexKHUM BOAOeMOB, Ip; 
HaJIMYHH YKa3aHHbIX BbIlle YCIOBHU, 3aCTaBJIAeT CUHTATb, YTO B MpeMMecTByK 
ijHe IWIHMOWeHy BpeMeHa JIMCTOMaqHbIe Jeca TOCHOACTBOBaIH B JaH{wWapre 

Bmecte c TeM, MbI JOJDKHbI IPHHTH K 3aKJIIOUeHHIO O TOM, 4TO Mocwelyroula 
KcepomMopdusauua Buytpenuero Taub-lLana uta HacTObKO ObICTpO, YTO Ta 
mpollecc ropoo6pas0BaHHA, CO CTAaHOBJIGHHEM PaCTHTeJIbHbIX accolualuh ad) 
MHHCKUX HW CyOaJIbMMHCKHX JIYPOB, He MOF COXPaHHTb MHOFHX 3JIeMeHTOB (ayy 
BJIaxKHbIX JICECOB MepHONOB, IpeWlecTByIOULHX HeEOreHy, B YaCTHOCTH H KapUXUH} 

Bo BCAKOM CJlydae COBpeMeHHad (bayHa Ha38€MHbIX MOJIJIIOCKOB BbICOKOFO} 
HbIX A@PYCBHHKOB, C MpeoOlaqaHveM TakHX OopeaJIbHbIX BUAOB, Kak Columel, 
columella u Vertigo sp sp., mpeacTaBaeT co6ol KommseKc Gosee CyXOYCTOHUMBB: 
(PopM, MpOHHKaIOllHX HHOra HU B OCTeMHeEHHbIeC YYaCTKH CKJIOHOB. 

OTOT COBPeMeHHbIi KOMIVIeKC Ha3eCMHbIX MOJJIIOCKOB BBICOKOrOpHi 6oug 
CYXOYCTOHYMBEIN HexKeIH HX KOMIMI€KC B MHOIMCHOBO-MIHOMeHOBLIX JIeca? 
CBHeTeJIbCTBYeT O TOM, 4TO IIpollecc 6ypHoro ropoobpa30BaHHA, Pas/IOMMBILE 
MeHeMIeHbI, We Ha (oHe HeEKOTOPpOH Kcepomopdusannn. Takum o6pa3om, ops 
reHHueckHe JBYWKEHUA KONIa HeoreHa NOAA BBePX y2Ke OCTeMHEHHBIe pat 
THTeJIbHbIe accolvalun. OS stom cBuyeTebeTByeT u Succinea putris, Haliqel 
Has BMeCcTe C MpeQbIAyWIMMH BAaMH MH OTCYTCTBYIONLad B COBpeMeHHOM (ayk, 
(ykasaHHe STOrO Bua B COBpeMeHHOH cbayHe Cpequelt Asuu ommm6o4H0). 

B weIoM pacCMOTpeHHbIi HAMH KOMIJI€KC Ha3eMHbIX H MpeCHOBOJHBIX MO. 
JHOCKOB H3 IIJIMOIMeHOBbIX OTJIO*KeCHHU, BHAHMO, He BKJIOUaeT B CeOA KAKUX-JME 
MCKONaeMbIX BHOB. Bee OHM JOXKMIM AO COBPeMeHHOM SNOXH, JIMIIb H3MeHk, 
apeaJl cBoero pacipocTpaHeHna. | 


Mockosckult rocyapcTBeHHbIi yHHBepcHTer, Ilocrynuso 

uM. M. B. JloMonocosa . 7 VII 1959 
IMTHPOBAHHASA JIATEPATYPA 

1B. HW. Bapauos, Oranbl paspuTua aoppl uv pactuTenpuocru CCCP sB TpernaH 
nepvone, 44. 2 u 3, 1950, 1954. 2 E. Il. Koposuu, B ku. Cpequaa Asuna nog pe 


9. M. Mypsaepa, 1958. *M.®. Hew 6y pr, JAH, 127, Ne3 (1928). *H. Pilsbr 
Land Mollusca of North America, 1948, p. 2. 
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Hoxrnzagn Axkagemun nayr CCCP 
1959. Tom 128, Ni 6 


TEOJOCHA 


A. B. MAHEPBHH 


XAPAKTEPHCTHKA NOKPOBHBIX OTJIOKEHUM JIOJIMHbI 
p- OBH B EE CPEJHEM WH HHW)KHEM TEGVEHUK 


(ITpedcmaereno axademuxom H. M. Cmpaxoevim 27 V 1959) 


MarepHaJioM Jit HacTOsMero COOOIIeHHA MOCyKHIH MHOrOJIeTHHe uccyie- 
BaHUA MOKPOBHbIX OTJIOXKEHHH, BbIMOJIHCHHbIe ABTOPOM MPH MHKeHepHO-reo- 
WHUYECKUX W3bICKAHHAX B CocTaBe OOckol sKCMeqHUMH reomoruyeckoro (pa- 
preta MockoscKkoro yHuBepcnteta. PalioH uccieqoBaHuii OXBaTbIBall JO- 
tHy p. OOn B ee cpeqHem TeyeHHH, OT c. Bopouoso Jo r. Kounawieso, u HH2KHEEe 
| reueHue, Ha orpesKe c. Cypryr — c. Bepesoso. O6ulaa mpoTaxeHHOcTb yya- 
K<OB JomHH p. OOu coctaBsaeT ~1500 xm. 

| TeppuTopuaA uccleqoBaHHbIxX paHOHOB B TeveHHe YeTBepTHYHOTO MepHosa 
3BUBaJlaCcb HeOJMHaKOBO. 

| CepepHas uacTb SanagqHo-CuOupckol HA3MeHHOCTH, MpHMepHo JO 60° c. um., 

HBeprasiack MaTePHKOBOMY OJle{eHeHHIO, MMeBIeMy MaKCHMasbHOe pasBurne 
HSTIOXy cpelHero muecToweHa (CaMapoBckoe ovieqeHeHHe). IOxkHaa YacTb JoO- 
HHI p. O6u, 3a 60° c. W., B TeYeHHe BCero YeTBEPTHYHOrO NepHosa He mOLBep- 
Wlacb MaTepHKOBOMY oueeneHuio; 3\eCb CYLICCTBOBaJI KOHTHHEHTAJIbHbIM pe- 
IM aJIJIOBMaJIbHOM PaBHHHbl. 

B 9THX paloHax, pa3JIMUHBIX MO TeoOrMyecKOH MCTOPHU pa3BUTHA 4H, cJe- 

»BATeCJIbHO, 10 CBOeMy TeOJIOrHYeCKOMY CTPOeHHIO, WIMpokoe pacmpocrpaHeHHe 
fel0T MOKPOBHbIe OTJIOXKeHUA, UMeIOULMe PA XapakTepHbIxX ocodeHHOcTeH: 1) 
eraHve B BePXHHX YacTAX pa3pe3a, HE3aBHCHMO OT reoMopdosorMyeckoro 
)JOMKeHUA MOcMeLHero (OT BOLOPAasAeJIbHbIX MpoctpaHctTs oO | HasnowmMeHHoL 
Bi nacu): 2) Kak MpaBHJIO, %KeJITOBATO-NaleBas WIM MasieBo-cepad OKpacka; 
|| IIbBWIEBATOCTh TpaHyJIOMeTpHyecKoro CocTaBa, BbIPaKalolulaicA coepxxaHnem 
KCTHL, KPynHOH npwiH (0,05—0,01 mM) B komuyectBe Gomee 40%; 4) BbicoKaa 
}>pucroctb (Gombute 40%); 5) cnocoOHocTb MpH BbIBeTPHBaHHH JepxKaTb Bep- 
I KaJIbHbIe CTCHKH HM OOPa30BbIBaTb CTO/MOUATHIe OTCJIbHOCTH. 
To o6cTOATeMbCTBO, UTO NOPOAb! pasHoro reHe3sHca HM BOBPacTa, SasleraroulHe 
) pasJIMUHLIX SJIeMeHTaX Pesbetpa, HMEIOT XOPOWIO BbIPaxKeHHble MMTOMOTHYeC- 
ge OCOGEHHOCTH, NpPHaroulve HM JIECCOBMAHbIM O6IMK, TOBOPHT O TOM, YTO OHH 
IBepraIMcb OMpeseeHHOMY BO3eHCTBHIO Nporecca runeprenesa. B Hactos- 
Hoe BpeMA elle MaJIO JaHHbIX JIA XapaKTePHCTHKH CYyIM{HOCTM 9TOrO BoOsseH- 
NBUA, HO caM (bakT OOseccoBaHuaA Mopox GeccnopeH. 

- Hapany C OOULMMH XapaKTePpHbIMM YepTaMH MOKPOBHbIe€ OTJOXKeCHHA HMeIOT 
SUBULY a/IbHLIC OCOGe€HHOCTH, KOTOPbie OMpeeAIOTCA MCTOpHeH Teosoruyec- 
TO PasBHTHA aHHbIX paoHOB, PUsHKO-reorpadvyecKHMH YCJIOBMAMH 3aule- 
|iHusa, PeHe3HCOM H BOspacToM nopog. Taba. 1 orpaxkaer cnelMpuyeckne OcobeH- 
Re KaxKNOrO BO3PaCTHOTO HM TeHeTHYeCKOrO THMAa JIECCOBUAHEIX OTJIOXKeHUH. 
|eTAHOBUMCHA Ha HeKOTOPBIX H3 HHX. 
|| 1. Bauanne cdbusuKko-reorpapuyeckux ycOBHH B NepBylO O¥epeb CKa3bI- 
keTCH Ha COMepxKaHuN KapOOHAaTOB B MOKPOBHBIX OTOMKeHHAX. Tak, u3 Tad. | 
HO, YTO KOMUecTBO CaCO; B NOKPOBHIX Noposax iora SanagHol CuOupu 
cruraet 11%, Tora Kak Cofep>»KaHHe KapOOHAaTOB B HU30BbAX JOJIMHI p. OOu 

mpespuuaet 0,5%. KapOonarTbt 1OXKHBIX JIECCOBHAHBIX MOPOL PasBUTbI Mpe- 
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MMYLICCTBEHHO 10 MOpaM HM TpellkHHaM, UTO TOBOPHT O UX BTOPHYHOM IIPOHCXOA! 
JeHuH. J 

9. Paguuve B MCTOPHH TeosOrMyecKOrO PasBHTHA PaCCMaTPHBAeMbIX PaH 
HOB 1posBsseTcs B culenyoulem. Ilia paspesos [Ipuo6ckoro m1aTO BepxHe 
O6Gu xapakTepHO pasBUTHe 2-aApyCHBbIX JIECCOBHAHBIX NOpO, pases AIOWLAXC| 
norpeOeHHOH nouBoll YepHOseMHOrO OOHKa. YCNOBHA 3a/leraHHsa (pay HUCTI| 
yeckie HaxogKu (1,2, 4, °) mO3BOJIMIOT OTHECTH HMKHIOI YaCTb MOKPOBHOTO KON 
mieKkca K OTJIOMKCHHAM CpefHero MielicTroleHa, areHe3HC HX — K O3ePHO-adJIJIK) 
BuaJlbHomy. AvaJloroM STHX NOpos B CeBepHOH YacTH SananHoH CuOupH Al) 
JIAIOTCA MOPCHHBIe OTMORKeHHA CaMapOBCKOrO OJleeHeHHA HW CBA3AHHbIC C HM} 
MOKPOBHBI€ OTJIOMKeHHA. | 

K KOHEUHBIM CTaMHAM M@KCHMAaJIbHOrO OJIeqeHeHHA, MO-BHAMMoMy, CuJleqy€ 
OTHECTH HM MOLLHY10 Tomy (15—18 M) weccoBHAHBIX Nopox B AonHHe p. B. lOra} 
uc. Cypryra. CorjacHoe 3aeraHve Ha (pJIOBHOrIAWMaJIbHbIX TaJieuHHKa)) 
Cpe KOTOPIX Mpecbagalor NoOposbl TpannoBolt PopMallwu, M TOHKAaA (THN 
JICHTOUHOL) CJIOMCTOCTh [alOT BOSMOXKHOCTbh CYMTATb UX TeHe3HC OSeEPHO-JeLHF| 
KOBBIM. 

3. Pa3sHoBospacTHble MOKpOBHbIe OTM0%KeHHA II]puobcKoro MlaTO OHOre Fé 
Hesuca (Tab. 1, NoNe 6,7) ormMuarorca cule yIOULMMH JIMTOJIOrHYecKHMH OcOOeE| 
HOCTAMH. CpeqHeveTBepTHYHBIM MOKPOBHBIM MoposaM (HH2KHHH Apyc) Mpucyll| 
MaKCHMaJibHaa jjucnepcHocrb. Ilo kmaccudpuKkauuu C. C. Mopososa (*) OHH 01] 
HOCATCA K TAXKEJIDIM JIECCOBHHbIM CYIJIMHKaM HM JIerKHM JIeCCOBHAHBIM TIMHa)| 
JWMCNepCHOCTb KHU3y MocTeneHHO yMeHbitaetca. B raMHucTOH dpakuun mpé 
O6slaaior MOHTMOPHJJIOHHT HM BBIBeTpedbIe THAPOCMIOAbI; WBeT, Kak MpaBy) 
JIO, KeJITOBATO-KOPHUHEBHIN; IPH BbIBETPHBaHHU OOpasytoT C1aOO BbIpPaxKeHHbl 
cTrou6uaTble OTAebHOcTH. CoxepxKaHHe kapOoHaTos 5—7%. BepxHeyerBepTue 
Hble JIECCOBHAHbIC NOPObI (BepXHUM Apyc), HaOGOpPoT, OTMH4YAIOTCA MaKCHMaJE 
HOli JICCCOBUAHOCTHIO (MbWIeBATHIX YaCTUIL Gombe 75%) HU OMHOPOAHOCTHIO rpa 
HyJIOMeTpHueckoro cocTaBa no rviyOvHe HM Mvlowaqu pacnpocrpaHenua. JL. 
HUX XapakTepHO MpeoOsiaqaHue CpeAH PIMHHCTHIX YaCTHL FrHApocsoy U KaoJIHHh 
Ta, C€pOBaTO-NaJIeBble HIM XKCJITOBATO-MaJIeEBbIe OKPaCKH, CNOCOOHOCTb MPH Bbi 
BeTPHBaHHH JepKaTb BEPTHKAJIbHbIN OTKOC MU OOPa30BbIBaTb CTOMOUATHIC OTICIE 
HocTH. IlocuienHHe HanGosiee KapOoHaTHEI (fo 11%). 

4. IIpumepom BuMaHHA cnoco6a O6pa30BaHia Ha JIMTONOrMYecKHe OCcObeH 
HOCTH MOKPOBHBIX OTJIOXKEHHM MOryT CJIYIKUTb JICMHHKOBbIe HW O3ePHO-JIeHUKO 
BbI€ PaSHOBHAHOCTH Nopoy. OGseccoBaHHble MOPeHHbI€ OTJIOXKCHHA HeCJOHCTI 
M CojepxaT OecnopAMOuHO pasOpocaHHble MO TOJIMe BaJIYHbI, rasibKy WM JIMHSE 
necka. [panysomerpHyueckHH cocTaB HX CXOJe€H C NOACTHMAIONIHMH MOpeHaM! 
M XapakTepH3yeTca NpHcyTcTBHeM yacTHL >1 MM, mpeoOmaqaHvem necuaHBL 
3epeH (Gombue 45%) uM CpaBHHTeJbHO NOJUMHEHHEIM COsepKaHveM MbWIeBaTHL. 
(oxouio 30%) u rimHucTEIX (He Gomee 15%) uacrun. Uacruupi riMuucToh pax 
IMM NPeCTaBJeHb! BbIBETPeJIbIMH THAPOcMOJaMu; THApocoAUcTHIe MMHepa 
B HMKeJeKAaMMX MOPCHHIX MOpoaxX CPaBHUTebHO CBEXKU. 

OsepHO- JleHUKOBbIC NOKPOBHBIe OTOXKEHHA OTMMYAIOTCA NPHCYTCTBHEM B HU 
3aX TOJILH BaJlyHHO-raJledHHKOBOrO MaTepHaJla, TOHKOM TOPH3OHTAaJIbHOL CIOL 
CTOCTbIO MH CpaBHHTeIbHO OOJbINOH MouHOcTHIO (15—18 m). B rpaHysomerpr 
YeCKOM COCTABe Pe3KO BO3PaCTaeT KOJIMYCCTBO YACTHIL KPYNHOM Mb (OKOUIC 
60%). Tuunucrast dpakuua npeqcrapseHa B OCHOBHOM rufpocmo0,aMu; B Bb 
BETPeJIbIX PaSHOCTAX MOABJIA€TCA MOHTMOPHJVIOHHT. 

OrmeuaeTCA 3aBHCHMOCTbh MexKy pacipocrpaHeHveM MOKPOBHBIX Jeccc 
BHJHBIX OTJOKEHHH MH NeTporpadwyecKuM COcTaBOM NMOACTHMAaIOWIUX HX MOpo) 
B UeM B H3BeCTHOH CTeNeHH BbIPaKaercAd BIMAHME (allMaIbHbIX YCOBUH Ha oj 
MMpOBaHHe NOKPOBHOrO KOMIViekca. Tak, B OTJIOXKeHHAX BOMOPasJeMbHOrO MMe 
TO 0 NpaBobepexbio p. JIAMHH MOKPOBHbIe MOPOAb OTCYTCTBYIOT HM 3aMelarore 
OJHOBO3PaCTHBIMH OTJIOXKECHHAMM WecuaHoro cocTaBa. 

HavOovlee BbICOKO NPHMOLHATHIC YACTH BOLOPAseMbHBIX MPOCTPaHCTB, CAC 
2KCHHBIC OJIMTOMCHOBLIMH MM JIOBMOPIAMasIbHBIMH MecKaMu (BepxoBbe p. Hi 
3bIMa, paHoHb! moc. Topxoro, c. M. Arapima, topr AnenikMHcKHXx), TakxKe J 
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CpaBnutembHad XapaKTepHCTHKa NOKPOBHEIX OTJIOKeHH. 


3 Pasou u 
& | ocoOeHHO- Snemeut Peonoru- 
1 ICTH 0 = 
2 Bcc penneda ete Tenesuc TekceTypHbIe OCO6eHHOCTH 
BUTHA Q TpauHyJIOMeTp) 
Bonopasyzea Muonenoppie TOHKOCJIONMCTHIe cymecu Uacrun 414—0,05 1 
jlocreneHHo BBepx mo paspesy cmens-|0,001 mm 63%; < 
Ni Qmopnalb- | OTCA HECAONCTEIMM O/HOpOAHbIMM Jec- | CocTaB aHanornyeH I 
HbIH COBHJIHBIMH OTJOXKCHUAMM MOMJ[HOCTHIO | THYHBIM MOpOam 
4—5 mM. XapaxtTepHa cromOuatocTb pu 
ies BbIBeETPHBAHHH ; 


Tlanepo-ceppie sBaslyHuble cyrimuku| Uacruy > 1 mm 8 
uM cymecv, HecMoNcTHIe, ¢ pasOpocaH- | 3epeH 45—48%; mbi 
HBIMH MO TosULe BaslyHaMH M TaJbKOH. | rmMHUcTHX 9—15%. 
JlenuuKxosplit |B o6naxkenvu JepxKaT BepTHKaJIbHbIe | MOACTHMAIONHMH MO} 
CTeEHKH MW OOpasyloT CTOMOUATHIe OTAeJb- | HHAMU 
HOCTH MpH BbIBeTpHBaHHH. MOotHocTb 


Q 
s 
a 
oO 
x 
vo 
=e 
o 
i 
°o 
Pe 
iS} 
is) 
iJ 
iss} 
a. 
2 2—3 M 
Et Q3 
re 2 
i=) 
= Cormacno 3aneraioT Ha (puioBMOrmsA-| XapaxrepHo cojsep 
= ° UMaJIbHbIX TaseuHHKaxX MAKCHMAJIbHOTO | yeparpix vuactur (0, 
s S OsepHo-sieq- | oneqeneHua. XapakTepHa TOHKaA TOPH- | 60%; mecuanEx 3epe 
ow =} HUKOBbIN ZOHTAIbHaA CJIOHCTOCTh. I[per cBeTJIO- PUIMHUCTHIX YACTHIL 4( 
So 2 CepHIii, Mp BbIBeETpHBaHHM MaveBo-ce- 
) a ppt. MowHocth 15—18 m 
a = 
(2) 
Oy xq 
2 ee SaneraioT C pe3KHM oOkKese3HCHHbIM Tlo cocrapy Jlerkué 
: 5 KOHTAaKTOM Ha MokcTuaomHx Mopopax. | COBHAHBIC CYTMIMEKH, 
a K ww3aM TOU MpHypoueHbl cKomue- Uactul, KpymHOM Mi 
S HMA BaJlyHHO-rasedHuKOBOrO HJM TeCc- TleCuaHble 3epHa He 
a yanoro Matepwana. Muorga Touxoropu- | #¥cTaa @pakuua 12— 
a @: Osepxo-aa- | 30HTambHOcMONcTH. Bet 2keNTOBaTO- Had MbIMeBAaTOCTb Ml 
a JOBHAJIbHbIM | CepbIM, Mp BbIBeTPHBaHUH — panespiit. | SHOHHBIM yray61eHu! 
| Cron6uaTe oTfembHocTH. MorjHocth | KCMMauIbHOTO ovleteH 
e 4—10 m. MaxcuMantbHad  MOLIHOCTb 
= TipHypowex#a K 9PO3HOHHEIM yray 6s1e- 
= HUAM, BbIpPaGOTaHHbIM B MOpeHe MaKCH- 
Oo MaJIbHOrO OsIeeHeHuA 
oO aoe SS 
III u II waz- XapaxtepeH ocreneHHbi nepexoy IIpeo6aqanue B Co 
MOHMeHHBEIe Mo cocTaBy H OKpacke K MOMCTHaIOULHM | HOH MIN (0,05—0, 
Teppaccbl OG, ANMOBMAaNb- | anNOBMabHEIM OTNOKCHHAM  Teppac. | MecKa 10—30%; 4 
HBIM Hesacnad Tropv30HTabHaaA CJIOMCTOCTD. 15—25% 
Ilper maviepblii, cToOuaTOCTh MpH BbI- 
BeTpHBannu. Mouuocts 2—3 mM 
aaa i eee 
Oo 
S Kopwunepple 1 KesTO-KOpHuHeBbIe TIM- Yacrun < 0,001 
a HbI MW cyrmMHKH. XapakTepHbI TOHKHe 0,01 mm 25—30% 
a mpocnoiku u wunsbl Mecuanoro mate-| 15%. [ucnepcnoctTb 
i=") @s 
SS 2 pasa, KosMYeCTBO KOTOPEIX KHU3y | WaeTCA. Tloxposuple 
= ° ypenmuuBaetcs. OOpasyloT cma6yro | Auickoro Bofopasyzes 
z a cTom6uaTocTb. BenuaioTca morpedeHHon 
mz I yepHosemHoii nouBolt. MoujHocth 5—10 m 
Vv 
Ss ° Osepxo-am- 
o = JHOBHAIbHBIM | = OpnoposHble cepoBaTO-HaseBble eC Tlecuanaa ppakuua 
= © COBUJHLIC CYrIMHKH, TOJICTO-rOpH30H- 75—78%; raHHUuCTas 
alo =a Ta/lbHO cloucTbIe, MakponopuctTuie. IIpu 
= me 4 9 BBIBeTPHBAHHH XOpowo MepxaT Bep- 
of Q3 — Q3 THKaJIbHBIM OTKOC H OOpasyloTr cTOO4a- 
ace Thre oOTMembHOcTH. IloqctuatoTca mor- 
She peOeHHO Mowwon yepHosemHOrO oOmuKa. 
ee MoulHocTh yBeHunBaeTcA C ceBepa Ha 
8 ior oT 4—9 no 11 M 
< —_——_— 
me a eam YenTopaTo-lasenble JecCOBHAHbIe Cyr-| XapakTepHa Heos, 
| Be ceed AWHKM H CyMecH, HeEACHOTOpH3OHTAJb- | 1o riyGune HM MOM 
SY Ppace Ho-cmloucThle. CBaA38aHbI C MOsCTHMAaW-| Hun, uacruy 41—0 


Se ee ne ee Le em ere thet ie 1th) i hee. Tet VA os ca he 


«Hero H CpefHero TeyeHua JoMHEI p. O6u 


XapaKTepucTHKa cocTaBa 


18%; 0,05— 
(01 mm 19%. 
waroulHM Tpe- 


2%; mecuaHbix 
ateix 20—30% ; 
ocraB CXOjJIeH C 
JHBIMH ©OTJIOMKE- 


WHe KPyNHONBI- 
—0,01 mm) zo 
we Oomee 10%; 
13% 


| cpeqHHe viec- 
spenka seccnl *. 
i GOonee 40%; 
jee 20%; rau- 
%. MakcuMaJb- 
ypoueHa K 9po- 
B MOpeHe Ma- 
1A 


Be UACTHLL KpyN- 
wm) 40—60%; 


mt < 0,001 mM 
7—36% ; 0,05— 
0,05 mm 5— 


MyOMHOH yMeHb- 
lowKeHusa TOHb- 
eHee JMCMepCHEl 


7%; tbwiepaTasx 
— 17%, 


OMHOCTb COCTABAa 
| pacnpoctpane- 

MM 7—45%; 
%;<0,001 mm 


DBI xX pa2ne2nyx 


Ta6Onuna 4 


Ajipeca THNHYHBIX 


rpanar, 


S3acoseHHOCTb Eeuasonna 
MHHepaJIbHOTO 
Ilpappi 6eper p. O6n, 
B 6 km Bplutec. M. ATabiM 
IIpappi Geper p. Ha- 
3bIM, B 2 KM BBIIMe yCTbA 
p. M. Uyxnonckuh 
Cpeau actu AHametpom 0,25—0,1 mM 
B TAKeION pakuHu mpeoOsayaroT onu- 
JOT, poropad OOMaHKa, JIHMOHHT—B CYyM- Tipappii 6eper 
me 60—80%; B MeHbIUMX KONMYeCTBAX— p.b.lOran, y u36. EyrcKkux 
15). : : 
pyTHI, UNbMenuT, TypMasun, |BOMHOpacTBOpHMBIX 
WHPKOH, allaTuT, cTaBpownt, ciben, Tpe- my 4 ae 
’ 0° 


MOJIMT, KHaHHT. 

B merkok ppaxuuu — kBapy fo 98%; 
TloveBble winaTs! + GOuoTuT + MyCKo- 
BUT + xsopuT + rpaduT He Gomee 10%. 

Tmuuetple MMHepabl: THApocsoghl, 
B KauyeCcTBe IIpHMeceli raJy3HT, Kao- 


JIHHUT, THApookucmb wesega. B BpI- 
BCTPCHHBIX pa3HOCTAX MpHCyTCTByeT 
MOHTMODH JIJIOHHUT 

Cpequ actu guametpom 0,25— 


0,1 MM TaxKenad pakiMaA mpencras- 
JieHa 3NMAOTOM, poroBoh OOMAaHKON, Ko- 
TOpble B CyMMe CocTaBAAIOT OKONO 80%. 
B HeOoubuiMxX KosMUeCTBax MpucyTcrT- 
BYIOT AKTHHOJHT, WHpKOH, aHatTa3, rpa- 
HaT, alaTuT, TypMaHH, cdeH, MHpoK- 
CeHBI, OHOTHT H Jp. 


Jlerkas d@pakiHA npezctaBsena KBap- 
nem 55—85%; woveBbIMH wnaTamMu 
12—42%. Orjenpunie 3epHa OnOTHTA, 
MYCKOBHTA, XJIOPHTa, M3MeHEHHBIX 
MlarvoKa30B H OOOMKOB Mopog. Tau- 
HUCTbI€E MHHePavIbl: THAPOCJIOLb, MOHT- 
MOPHJIIOHHT, KaOJINHHT; B MpHMecax 
rajyasuT, KBapil, OHOTHT, THApooKuc- 
Jbl *Kese3sa. B cpequeueTBepTHUHBIX OT- 


JIOKEHHAX MpeoOmaqaeT MOHTMOPHIO- 
HUT 


KapOonaTos He 
Oonee 0,5%. 
ConepxkaHue rurica 
He onpesenAasIOCb 


Koo 0,1%; runca oKoo0 0,03% 


2 


STBOPHMBIX COJICH O 


IIpapnii SGeper p. OG6u. 
B 400M HMKe ycTbA 
p. H, BopoununcKaa 


IIpappii Geper p. Odu, 
y c. Tleperpeduoe (III tep- 
paca. Jleppii Oeper mp. 
TopHoi, B 4 KM pple 
MT® (II teppaca) 


Kap6onaros | Jlesnia Geper p. O6n B paii- 
2—7%. Kap-jonax epepeHb Bopoxoso, 
OonaTHOCTh |Yptam, S3ao6cKunii, Ko- 
C rayOnHOH |xKeBHHKOBO 


yMeHbIaeTCa 

Kap6onaTos 
40 —11% 

Kap6onatosp| r. Tomck, Kapbep Kau- 
2—5% — |rax (III teppaca). IIpapniii 


Geper p. Jle6axxbet, y 
a. Mumoruuo (II teppaca) 


HbI MOKPOBHOrO Komuiekca. [lecuaHpie ormoxKeHHA pycmoBOH Ppakunu au- 
Bua I, I] uw II] Hagnotimenuprx Teppac (qommHb pp. B. uM. lOraua, Haspi- 
) He HMeIOT JIeccOBHAHOrO O6INKa. 

| H3n0xKeHHbI MaTepHaJl MOKa3bIBaeT, YTO OOMLHOCTh JIECCOBHHbIX OTJIOKeHHH 
MHI p. OOM onpeyesnerca chal\HabHbIMM YCJIOBMAMU 3asleraHud H BO3ei- 
WeM Ha HUX Mpollecca runeprenesa, a HHAMBULyaJIbHbIe OCOOCHHOCTH 3aBHCAT 
reHesHca, BOSPacTa NOpok M NPHypouveHHOcTH UX K ONpeeIeHHOH MpHpoAHOH 
TaHOBKe. 


| Mockosexuit rocyapcTBeHHbIii YyHUBepCcuTer Iloctynuso 
| um. M. B. Jlomouocosa 27 V 1959 


WAMTHPOBAHHAS JIMTEPATYPA 
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X cTpaTurpaduyu. cxem Cu6upn. JloKn. no crpaturpad. Mes030HCK. HM KaliHO8OHCK. OTMO*Ke— 
i, 1957. 
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Jlokxmaygn Axkagemunu nayrx CCCP 
1959. Tom 128, N 6 


MHHEPAJOIH) 


ll. B. KJIEBLLOB u I. Fr. JEMMJIEMH 


NOMNPABKM HA JABJIEHHE K TEMMEPATYPAM 
FOMOFEHH3ALHH BOAHbIX PACTBOPOB NaCl 


(IT pedcmaeaeno axademuxom A. B. Ily6nuxoeom 21 IV 1959) 


Psa OCHOBHBIX BOIPOCOB TeOJIOrHyeCKOH TePMOMeTPHH MH OapomeTpHH T 
2KUJKUM BKJIOUCHHAM B TH]pOTepMaJIbHbIX HW NerMATHTOBbIX MHHepadlaxX MOKE 
ObITh PeleH TOKO B Pe3yJbTATe H3yYeHHA COOTHOMeHHH TepMOAMHAMMUeCKH 
nmapametposn P — T — V — X jis (u3SHKO-XHMHYeCKHX CHCTeEM, COOTBETCTBYK 
IHX CHCTeMaM, H3 KOTOPbIX KPHCTAaJJIM30BaIHCb 3TH MHHepawipi (179). 

KousmuecTBeHHble JaHHble O TepMOAHHAMHYeCKHX NapaMeTpax KOHWeHTpHp¢ 
BaHHbIX PaCTBOPOB MOryT OKa3aTbCA BeCbMa MOJIe3HbIMH TakxKe HU NpH rHApE 
TePMAJIbHOM CHHTe3e KPHCTaJVJIOB AIA 3aaHHaA NporpaMMbl BNoOwHe onpeseet 
HBIX YCJIOBHH KPHcTaIHM3aluH (TeMlepatypa, WaBJieHve, MIOTHOCTb Cpebl). 

Han6oubmiui unHTepec via M3sy4yeHHa mpelcTaBaioT cuctempr: H.O (4 
CO, (°), H,O-+ CO, (*) H BoqHBIe pacTBOpbI COueH, Kak OHHAapHble, Tak H MHC 
TOKOMMOHEHTHBIe, ABJIAIONLMECA XOPOLWIMMH PaCTBOPHTeJIAMH MHOTHX MUHepé 
0B. MuorouncsieHHble JaHHble O COCTaBe H KOHIeCHTPallHH PaCTBOPOB, BKJIK 
YeHHBIX IPH pocte rHApOTepMaJIbHBIX MHHepasos (7~ °), yKa3bIBAaIOT Ha MOCTOA! 
Hoe IIpHcyTcTBHe, H OOBMHO B Mpecbaqaroulux KoMMYecTBax, NaCl, a Tak» 
KCl u ap. Hepeqko »xuykHe BKJIOVeHHA B MHHepasax mpesctaBssaroT co6c 
BeCbMa KOHILCHTPHPOBaHHble BOHbIe paCTBOPbI MHOFHX Covleli WH COdep*KaT BE 
MaBWHe KPHCTaJIIMKU cose. 

B reouloruueckoli TePMOMETPHH MO %KHAKUM BKJIIOUCHHAM BaxKHOe 3HaveHI 
WMerloT JWarpaMMbr NOMpaBOK K TeMMepaType FOMOreHH3allWH BKJIIOUCHHA FE 
NaBuleHue (1°), cyleCTBOBaBlee BO BPpeMA OOpas0BaHuA MMHepasa. Onn crp 
ATCA TO JaHHbIM O COOTHOMCHHAX TePMOAMHAMHYeCKUX Mapametrpos P — T - 
—V — X. Om nonpaBounpe uarpaMMbi M0 TemMepatype roMoreHu3allHu Coo 
BETCTBYIOIMUX XKUTKUX BKJIOUCHHH MW WaBJIeHHIO, HaliJeHHOMy He3aBHCHMBbIM ID 
TeM, NO3BOJIAIOT ONpeeJIATh HCTHHHYIO TeMMepaTypy OOpasoBaHuaA KpUcTadJ 
WJIM 3aJieUHBaHHA B HeM TpeulHH. Bmecte c TeM, OHH JaloT CBeeHHA O aBu 
HMM Mpu JaHHOH TemMiepatype B 3aMKHYTOH cHucTeMe nOcTOAHHOrO OOBbeN 
‘C H3BeCTHOH HCXOAHOM CTeMeHbIO 3aNOJIHeEHHA MPH KOMHATHBIX YCJIOBHAX. 

C Weblo nocrpoeHUs TaKHX NOMPaBOUHBIX AMarpaMM Hamu OBWIO Mpesnp: 
HATO M3yyeHHe B3auMocBA38H P — T — V fia pala cocTaBoB 6MHapHOM CuCT 
mbt H,O — NaCl, sBustoulelica BaxkHeHIMM areHTOM nepeHoca B mpHpose H 
KOTOPbIX TPYJHOPaCTBOPHMbIX BelleCTB, H B MepBy!o ouepenb SiO, 
Panee Hamu y2Ke Obwia onyOMKOBaHa Marpamma mompaBoK Ja 30% pacTB 
pa xlopucroro HaTpusa ('). Cefuac MbI JONOHUTeAbHO NpPHBOLUM JMarpaMy 
nua 5; 10 u 20% pacrsopos. B aproksaBax 43 HepKaBelolleli crauiH Opwiv mp 
BeJCHbI H3Me€peHHA COOTHOMeEHHH MapaMeTPOB yKa3aHHbIX PaCTBOPOB B UHTe 
Bale Temmepatyp 150—500° yo qaBnenuii 1700 arm. mpu cTeneHax 3anoJH 
HHA, OTBEYAIONMX TeMMepaTypaM TOMOFeHH3aL\HU B AKUAKYIO Pasy B UHTeEPBA. 
150—400°. Ja pacrBopos KaxkKJol KOHUeHTpalHH Obl nOsyueHE! OOsbUL 
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MM KPMBbIX-H30X0p H MocTpoeHbr AnarpammMpr P — T — V, o KoTopbix MBI 
€eMCA COOOLIMTb B OTJeJIbHOM cTaTbe. 

‘Beit Mpopeseubl TakKxKe KOHTPOJIbHbIe OMBITEI C YHCTOH BOOT (puc. la), 
yJIbTaTbI KOTOPHIX BIOJIHe CONOCTABUMBI C JaHHbIMM AWA BOI, MOJIYYeHHEI- 

Kenuenu (‘). ; 

Ilo skcnepHMeHTaJIbHBIM pe3sy/IbTaTaM B cooTHOWMeHHAX P — T — V amu 
M NOJyueHbI NOMpaBoynpe WaHHble K TeMMepaTypaM TOMOreHH3allMH Ha 
JieHHe JIA TpeX yKa3aHHbIX BbIIlle COcTaBOB cucTemblt H,O — NaCl u no- 
OeHbI COOTBeTCTBYIOMIMe AHarpamMMbl (pvc. 16—e). U306appr Bricokoro aB- 
ux (Oouee 1700 aTM.), MpoBeqeHHBIe Ha TMarpaMMax NyHKTHPoM, NOcTpoeHbI 
9KCTPanOJMpOBaHHbIM aHHbM. TlonpaBku Waa RaBnewul P<Pypyr Mpu 
BbIMeHHbIX TeMMepaTypax HCYe3HOBeHNA TasoBol (basbl YMeHbINAOTCA UM pH 
KOTOPOH TemilepaType T<T;, eCTeCTBeHHO, elaloTCa PaBHbIMH HyJIO. Tem- 
aTypa M JlaBeHHe TOU@K COMPMKOCHOBeHHA M3800apHbIX KPHBBIX C OCbIO 
mepaTyp FOMOreHH3alluH OMpeeAIOTCA COOTBETCTBYIOWUeEH TOUKOH Ha KpH- 

AByx@a3Horo papyoBecua P — 7. Jina JaBneHHi Bplle KpHTHyecKoro 
paBkH HelpepbIBHO BO3PacTaIOT C MOBHILIeHHeEM TeMMepaTypbIl. OqHako IA 
OTOPOrO HHTepBaJia JaBJIeHHH, Cc NpHOMKeHHeM TeMnepaTypbI ToMoreHu3a- 
M K KPHTHYeCKOH TeMMepaType pacTBOpa, OHH yMeHbiuatoTca. Ja Gomee 
COKHX JlaBJIeHHH, Cc mpHOsMKeHHeM 7, K KPHTHYeCKOH TeMMepaTtype, MompaB- 
Ppe3KO BOspacTalor, YTO OOYCJIOBJICHO 3HAYHTEJIbBHbIM YMeHbILNeHHeM MJIOTHO- 

*KUAKOK (basbr B ITOH OOacTH. 

Takum o6pa30m, XapakTep H3MeHeHHA M300apHbIX KPHBbIX B KOOPAMHaTaXx 
 — T, mo3B0/AeT CYLMTb O NOPAAKe BEMMYMHbI KPHTMYECKOFO aBJIeHHA pac- 
opa. Uem OulmKe TemnepaTypa roMoreHH3auHH, JO KOTOPOH MpoBeeHo akcne- 
(MeHTaJIbHOe MCCJeqOBaHve, K KPHTHYeCKOH TemMMepaType pacTBopa JaHHOl 
HILCHTPalHH, C TeM OOJIbWIeH OMpeeJICHHOCTbIO MOXKHO CYHTb O BeJIHYHHE 
UTHYeCKOrO JaBeHua. B cayuae, Kora almapaTypHble BOSMOXKHOCTH M03BO- 
OT TIPOBOAHTb H3MepeHHA B FOMOFeHHOH OONaCcTH BIVIOTh AO KpHTMYecKOrO 
NOJIHeHHA OObeMa (OOJIACTb BbICOKHX TeMMepaTyp), KPHTHYeCKOe JaBeHHe 
KET OLITh OMPeslesIeHO C TOUHOCTbIO OLIHOKH SKCHepHMeHta. KpuTuyeckoe 
iBIeHHe OMpesetAeTCA Ha MOMpaBOUHHIX AMarpaMMax MNocwieqHeH, CaMOH BBI- 
KOH, H3006apoH, KOTOPas elle HMeeT TOUKY COMPHKOCHOBeHHA C OCbIO Temnepa- 
‘Pp FOMOreHH3alluH. 

Ha ocHoBaHHv NosyyeHHBIX WMarpamM culegyer, uTo Aa 5 uw 10%-HbIxX BOL- 
IX PACTBOPOB XJIOPHCTOTO HaTpHA KpuTHYeCKOe aBseHHe <400 vu <700— 
0 aTM., COOTBeTCTBeHHO. OueHnep u JlHaHyep onpeleiauH KpuTHYecKue 
UKM BOMHBIX PpacTBOpOB lO 7 Bec.% MeTOJOM U3MepeHHA KOHWeHTpalun, 
CYULECTBYIOIWMUX B PABHOBeCHH KUAKOH HM ras00OpasHoHK cas (**). Ilo RanHpm 
IYYCHHBIM UMM, KpuTHYecKOe JaBseHHe 5%-ro pacrBopa NaCl paBxo 
4 aTM. 

Jia pacTBopoB pasHO KOHIeHTpallHH B OOAaCTH MOBbIMeHHBIX TeMMepaTyp 
MeeT MeCTO CYIIeCTBeEHHOe KOJIMYECTBEHHOe pasJIMUHe B MOMPABOUHEIX TeMIIe- 
ATYPHBIX WaHHpix. Uem Bille TeMnepaTypa FOMOPeHH3allHH, TEM 3TO passNUNeE 
{auMTeJIbHee, H OCOGEHHO OHO BO3PACcTaeT WIA PACTBOPOB MeHbIeH KOHILeEHTpPa- 
au C NpHOmMxKeHHeM 7, K KpHTM¥eCKOH Temlepatype (puc. 16). M306apnnte 
DMBbIE KPyTO MOBOpayHBatoT BBepX. Ja Ooee KOHMCHTPHMPOBaHHbIX PacrTBoO- 
9B HCCIeOBaHHAaA OGAaCTb TeMMepaTyp elle MalekKa OT KPHTHUeCKOH, M T0- 
‘OMy JIA HHX KpyToro 3arH6a H300ap BBepxX He HaOsOMaeTca. 

Bosee KOHICHTPHPOBaHHble PaCTBOPHI H, CJeOBATebHO, (Pa3bl C OTHOCH- 
JIbHO OOJIbLUeH MJIOTHOCTbIO IPH HeEBbICOKHX TeMMepaTypax FOMOreHH3allHH He 
HAP Y2KUBAIOT MCHbUIMX TeMMepaTyPHbIX NOMpaBOK Ha JaBseHuve. OrTor ax, 
ICBHJHO, MOXKHO OObACHHTb YMeHbINeHHeEM KOSPDMUMeHTAa PacluHpeHHA BOI- 
yrO pacTBopa XJIOpHcToro HaTpHA C YBeJIMYeHHeM eFO KOHIeHTPallMH, kak 
0 culeyeT U3 pesyJIbTaTOB, MOJYYeHHBIX HaMH pauHee (7°). 

Ily6ukyempie HarpaMMbl NonpaBOK K TeMIepaTypaM TOMOreHM3allMH Ha 
IBJICHHe JIA PaSHbIX KOHIeHTpallut BOAHEIX pacrBopoB NaCl HaraaqHo n0- 
ASbIBaIOT, KaKoe OOJIbuIOe 3HaYeHHe JIA albHehWlero pa3sBHTHA Teosornye- 
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Puc. 1. Jluarpammer nonpasox (AT) x TemmepaTypaMm romorenusauun (T,) Ha AaBeHne: a — 


AA YHCTOH BOB, 6 — Ana 5% pactBopa NaCl, e — ana 10% pacTsopa, e — Ana 20% pac. 
TBOpa 


kOH TePMOMeTPHH MO %KHAKUM BKJIIOUCHHAM B MHHepasiaxX MMeloT CBeseHHA 
ocTaBe HM KOHIJCHTPallHH BKJIIOUCHHBIX PaCTBOPOB HU XOTA Obl MPHOJMKeHHbIe 
|HHbIe O JaBJICHHH, CYIULeCTBOBAaBIUeM MpH oOOpa3s0BaHHu MMHepawia. 


MuctutyT Kpucrannorpabun Iloctynusto 
Axkajlemuu Hayk CCCP 25 III 1959 
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Jloxaaygpr Axanemunu nayx CCCP 
1959. Tom 128, N 6 


B. B. BJIACOB, Y. T. JHUCTAHOB, 10. H. CO3HH u B. C. BEPXYHOB 


O COCTABE KPEMHE3EMA KPEMHHCTHbIX TMOPODI 
MAJIEOFEHA CPEJHErO MNOBOJDKbA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxosoim 19 VI 1959) 


5 


B cJoxKeHHH MasleoreHOBbIx ocayqkoB CpefHero [loBomKbaA 3HadHTeJIbHaA 
pOJlb IPHHalexHT KPeCMHUCTHIM NOpOsaM — oOnmokaM, AHaTOMUTaM HU TpeneaM. 
OnokH MW JHaTOMUTH NpOCJexKUBAIOTCA OOBIYHO B BHJle MOLLHbIX TOL HW JIMHS: 
B HWKHeH YaCTH CbIspaHCKOrO Apyca, MeCTaMH OTMeYAIOTCA B OTJIOXKECHHAX Ca- 
paToscKoro sapyca. Tperevibl HMeIOT OTHOCHTEJIbHO MeHbillee pasBUTHe. Sanera- 
OT OHH B BUJe HEOOJIbINHX JIHH3 HW MpocoeB cpes MecuaHbIx OOpaso0BaHHl capa- 
TOBCKOrO H CbIspaHCKOFO ApyCOB WJM HaOJOMaOTCA OTJeJIbHbIMH y4acCTKaMH 
B TOJUax JHaTOMHTOB. 

CocrosT OMMCbIBaeMBIe NOPObI (He CUHTaA MpHMecH NecuaHo-aeBpHTOBOrO: 
OOJIOMOUHOFO MaTepHaJla) 3 IMHHCTOH COCTaBJIAIOWeH, MpesCTaBJIeHHOH mpe- 
HMYULeCTBeEHHO FHApocs0aMu, WH KPpeMHHCTOFO OMasOBoro MaTepHawia. Tlocaen- 
HHH ABJIAe€TCH OCHOBHOM YaCTbIO KPeMHHCTHIX NOpog. B AHaTOMUTAX MM CJIOKEHHI 
CKeJIeTbI J[HaTOMOBbIX BOJOpOceH, B ONOKaX H Tpeleax OH HaGJOaeTCA B BULLE 
Mesbuyaniuux (1—5 w) OKPyrvIblX H HeMpaBHJIbHbIX 3epeH. 

KoumuecTBo H CTpoeHHe OMasIoBoro MaTepHaJla, MO CylecTBy, OMmpeyesAioT 
Take CBOHCTBA KPe€MHHCTHIX NMOPO, KaK, AKTHBHOCTb, aCopOlHOHHYyt!o cmoco6- 
HOCTb, OOBEMHBIM Bec HT. 1. OnpeseseHHy!O pOJIb IPH 9TOM, HECOMHEHHO, urpa- 
eT H cocTaB OMaoBoro MaTepHasia. K HacTOAIleMy BpeMeHH ycTaHOBJIeHO, 
YTO ONAaJIOBbIM MaTepHa/l KPCMHUCTHIX NOpO B pALe CJyYaeB HMeeT CJIOMKHDI 
cocTaB: Hapsly C peHTTeHOaMOp@HBIM OMaOM OH YaCTHYHO MOET OBIT Mmped- 
CTaBJIeH &-TPHIMMHTOM, 4-KBaplleM H a- MU f-KpucTOOaHTOM ((1*) uM gp.). 
Vimerrcs yka3aHHaA Ha MpucyTCTBHe HU38KOTeMMepaTypHOrO KpHcToObasuTa HW 
B HeKOTOPbIX KPe€MHHCTHIX Noposax naveoreHa IlopomxKba (?, ?). 

B HacToAlleH paOoTe aBTopaMH CjlelaHa NMOMbITKa JaTb eTalbHy10 xapak- 
TePHCTHKY COCTaBa KpeMHeseMa KPeEMHUCTHIX MOpo Naseorena Cpequero Ilosou- 
2KbA, C OMCHKOH He TOJIbKO Ka¥eCTBeEHHOFO, HO HM KOJIMYeCTBEHHOPO cosepxKaHun 
OTJeJIbHBIX KOMIOHEHTOB. C STO MeJIbI0 ObIIM NPONSBeeHbI PeHTTeHOCTPyKTYp- 
Hble, SJIEKTPOHOrpaduyecKhe HM 9JIeEKTPOHOMHKPOCKOMMYeCKHe MUCCeOBaHuA 
Pa3JIHGHBIX OOpaslOoB ONOK, AHaTOMHTOB HU Tperesos. 


TaOauuatl 


as XapakTepucTuka MNOpObI MecroHaxomxjeHue 

tL Tpenea 6enpiit n. Wlasnopka, YabaHopcKon o6n. 

2 Onoka cepaa nu. B. Jlonyxosxa, Caparoscxolt 06.1. 

3 Onoka cBeTso-cepas . IloxposKxa, Ilen3eucxol o6u1. 

4 Onoka cBeTvl0-cepad a. 2KemKopka, Kyfi6pimesckoit 067. 

5 Onoka cepas r. Unga, Yabanopckol 06.2. 

6 Tpenea cBermo-ceppiit . Tpycnetika, Yapanoscxoli 06.1. 

i Jivatomur ceppiit . Bappr, YapauoscKkolt 062. 

8 J\vaTomuT cBetTmo-cepbiit r. Mu3a, Yapanopcxoi 06. 

9 J[vatomuT cperso-cephiii oe Page nae Hie MopgoscKon 
ACCP 


Pextrenorpapuyeckn (MeTOJOM Nopowika) Ob uccueOBaHBI creLyroume 
dpasupr (Tab. 1). 

CbeMkH npousBosMiuch Ha ycraHoBKe YPC-70-K1 B Kamepax Tuna PKJI. 
NOIb30Ba0Cb HeOTPHIbTpOBaHHoe Fe, K-a-n3nyueHue or tpy6Ku BCB-4. 
| B odpasnax NeNo 1—6 Oni O6HapyxeH a-KpucTOOamnT. Emy npnuaqiexar 
AMOOJIee HHTCHCHBHbIe JIMHHH PeHTTeHOrpaMM C diy1)~4,04 KX ui (290) 2,485 
» a TakKxKe PAX APyTHX AMMAN cpeqHeH UH cla6oH MHTeHCMBHOcTH. Kpome 
HUM %-KPUCTOGaJINTA, HMEIOTCA OUCH CilaObIe JIMHUM TpyOosucnepcuoro KBap- 
WM eQMHWUHBIe JIMHHH PHApocdio_bl Tuna WWINTA. 

Ha pentrenorpammax JuaTOMHTOB (cOpasupr NeNe 7—9) umerorcs ToubKO 
qHHM KBaplla HW WJVJITA. 

HHTeHcuBHOoe NovepHeHMe PeHTTeHOrpaMM BCex AeBATH OOPasoB B OOmacTH 
JIbIX YIJIOB BbISBaHO MPMCyTCTBHeEM 3HAYHTeIbHOTO KOMYeCTBa amMopdHoro 
alla. B Tra6i. 2 npuBeyeHbl pacuerbl HavOosee XapakTepHHIX peHTTeHorpamM 
A3JIHUHBIX THMOB MOpog. 

Ta6dnmuua 2 


Mccnefyemble o6pasitpl OTasoubl (8) 
y Ne Neo 4 Ne 2 Ne 8 eae KBaptl mpg 
‘ey ——______ 
I dy, KX Ti dy, KX ii dy, KX Ti dy, KX I dy, KX I dg, KX 
| 
Pe e2ale(4, 52) 21 (446). 14. | (4,55), | “bl 4040) 8 | 4,49 
| 2 2 4,28 4 A) 5 4,24 
| 3 10 | 4,04 NO) 24,053 10 | 4,03 
[4 A || (@ 5035) da (s,09) iL | (9) 5 | (3,68) 
5 Ae 3.32 4| 3,34 | 5a 10° |" 3534 
| 6 2 | -329 8 | 3,29 
| 7 De ahh) 4) 3,16 | Sous 
| 8 3) lik ees 4 Pantestey |e al 2,831 (Gale ooe Bs Ih, Dlr) 
EQ 3-1) (2, 726) od | 2,720) 4 | (2,751) 
1410 oN 22 IG) 4 | 2,573 10} 2,970 
144 | 6] 2,487| 5| 2,488 8 | 2,484 
42 4 2,286 it 2,294 | 240) 
13 Bj) ZAG J Py al Di Apt) Bl BAZ 
14 S22, 028) aim 5) e2hOko 
5 45996 4 
ife2 2°} 4-870 6 | 4,867 2,000 
147 | 3] 14,808) 2] 1,819] 4] 1,804 9 
18 4,693 6 | 4,687 1,813 
2U1 4m} 4,649 7M 
19 1,603 | im| 1,594 6 | 41,608 1,655 
20 3 il Seay | 2 4,946 ¢ 
x 1,504 1,539 
au 1p | 1,489 | 3p! 1,492] 6 | 4,492 10 | 4,498 
22 1,483 
23 Zz 1,427 4 4,430 4) 4,428 
iA | 2 | 4.378 8 | 1,380 
p35) 3 1,366 2 dees Ola |e oe 9 AL 
(26 2 iL aout i) 1,296 
27 4} 4,290 8 | 1,295 
128 | 2p | 4,280 Bad 2O78 Noa 285 
Pore 2 4 2500) Me | 4254 7 | 4,253 
(30 2 4,230 Z, 130) ; 
34 | 3] 41,195 8 | 41,198 
BSN. 4 4760 MOA 48s 4 ast) = 851 4 482 
33 2 4 147 4 OZ Hi Hh Aleit 
34 3 ASOT, 8 | 1,080 


- B o6pasnax NoNe 1—6 Onlwio mpousBeseHO ONpeseseHue NPOWeHTHOTO Co- 
pxkaHuA kKpucToGanuTa B OnasloBoH Macce. KpuTepuem ero Obiuia NpHHsaTa 
HTCHCMBHOCTb OTHOCHTeJbHO (poHa HHH (200) KpucToOauTa, OTUETIIMBO Ha- 
ojaeMoli Ha Bcex peHTreHorpammax. J] JIA BhIACHeEHUA 3ABUCHMOCTH HHTeHCHB- 
ocru muHun (200) oT cofepKaHuA KpHCTOOaJNTA ObIIM NOYYeHbI PEHTTeHOrpaM- 
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Mbl C IIATH MCKYCCTBEHHBIX CMeCeH &-KPMcTOOauTa C peHTreHoaMOpdHEIM Oma 
JOM TIpH cofep>%Kanuu Kpucrobasuta 100, 75, 50, 25 u 10 Bec. %. 

Ilo pesybTaTaM MHKpodboTOMeTPpUpOBaHuA PeHTTeHOrpaMM MCKYCCTBCHHB 
cmeceli ObWI HOcTpoeH rpadbuk 3aBMCHMOCTH pa3HOCTH NoYepHeHHA JMHHM (20 
H IIpHJlexKallero :oHa OT MpOWeHTHOFO cojepxKaHuA KpUcTOOaIHTa B CMeG 
(puc. 1). Sry,saBAcHMocTb B MpefesaX TOUHOCTH SKCIePMMeHTa MO2KHO NPHEA: 
3a JIMHeHHYIO. 


0600 Ilocae Takoro xe MuKpodoTomerTpy 
[ poBaHus peHtreHorpamM O6pasiloB NeNe I- 
0500; 6 no 3TOMy rpaukKy OLeHHBaJOCb KOE 


b 


yeCTBO KpHcToOaIuTa B HCCIeLyeMBIX 00 
pasmax. MaxcumaibHoe ero cojlepKaHk 
(oko0 25%) B o6pasue Ne 1, 3arem (1 


S900 nopsajyKe yObibBaHuA KOMueCTBa KplcToba 
‘te JMTa pH cofepxkaHHu ero B mMpejesal 
= 200 25—10%) caenyror o6pasub NeNe 2—5, 1 
. oOpasne Ne 6 comepxutca Meee 10% Kp4, 

0100 cTo6amutTa (mHHuA (200) OueHD Ca6a HM HI 


oTMeyaeTCaA MHKpodoTomertpom). TakuM 06 
Be ih aN eR Pa30M, MOXKHO JlerKO 3aMeTHTb CBA3b MEK 
G 0 % Mh jy puTOM TOpoms HM cofxepxKaHHeM B Hel 
Puc. 1. SapucuMoctb pa3sHocTa mouep- KpHcToOamuta. Bombe Bcero ero coxep 
HeHMA HHH (200) u MpusexKamero o-  KHTCA B Tpemese H3 paliona c. Taos 
Ha OT MPpoueHTHOrO COAePKaHHA KPH- gayeralouleM B BHe HeOO/IbINOH JIMH3H I 
cTo6amuTa B cmecu. J—5 — Homepa j 
o6pastion ToJIle mecKkoB. B onoKax coqepkaHe KpH 
cTOOaJIHTa HeCKOJIbKO H¥Ke, elle HHMI 
OHO B OOpasuie Tpeneta H3 palioHa c. Tpyceiku, mpelcTaBsaroulero, BALM 
MO, H3MeHeHHBIM QHaTOMUT (Tpeles Ha6sIOqaeTcA B Bue OTACbHBIX y4acT 
KOB B TOJIIe THaToMuta). B THNMYHEIX JMaTomuTax (oOpa3ub NeNe 7—9) pextre 
HOBCKHM Me€TOJOM KPHCTOOaJIHT He (PUKCHpyerca COBCeM. OTO CBUeETEJIBCTBYeT: 
BUMMO, O TOM, YTO OMasOBbIi MaTepHas, cmaratoulHli CKeseTb! JHaTOMOBBI? 
BofopocwleH, HaxOHTCA B OouIee ycTroHuu- 
BOH kK MpoleccaM packpHcTasu3alHu | 
(ope, yeM OllaJi, BXOJAMLHH B COCTaAB Uccaeqyembie o6pasubl| OTanoHbl* | 
ONOK H, oco6eHHO, TpemeJos. 
TlapadmeibHO C peHTTeHOBCKHMH TIpo- 
BOJHJIMCbh 93JIeKTpOHOrpaduyeckHe Uccuie- 
OBaHHA TeX Ke OO6pa3uo0B. CbeMkKH Ha 
XTIPOXOMAEHHE» ObIWIM BbITIOJIHEHbI Ha JJIeK- 


TaOauna 3 


JIHHHH 


YT i). d, xX | PF id *xX hi || dares 


TpoHorpade 9M-4. Odpasust npuroropis- 1 |10 |4,08 |10 |4,12 | 8 | 4,06 
MCh NYTeM OcaxkLeHHA 43 BOMHOH cycreH- 3 | § Es ralcaecah aie: oad 
3HH Ha WeJIVIO“AOByIO MoOs_NOKKy. 4 |21/426711 3 |4,672| 2 | 16m 

KpucroOaiut ompesenaetca omextpo- 5 | 2/4,541| 2 [4,510] 2 | 4.541 


HOrpadwuecKu BO BCe€X YKa3aHHbIX o6pas3- 
Wax, XOTAH 3JIEKTPOHOrPaMMbI 3HAaYHTeJIb- * JlaHHble aBTOpos. 
HO cwlaO6ee COOTBETCTBYIOINHX PpeHTTeHO- 
rpaMM MH MOJIyuuTb UX TpyAHee. B ra6a. 3 npHBeeHbI LaHHbIe pacueta a7eKTpO 
HOrpaMM ABYX OOpaslOB H COMOCTaBJeHHe UX C 3ITAJIOHHBIMH JaHHbIMH Ja uC 
KYCCTBEHHO MOJIyuYeHHOTO a-KpucToOasuTA. 

Amop®Had onasiopad COcTaBMAIOUlad BBIABIAeTCAH 3HAUHTebHEIM (pOHON 
B ICHTpaJIbHOH YacTH 3/leKTpOHOrpamM. Kak npesmouarasocb B (7), IHHHU KpH 
cToOaIuTa Ha 3JIeKTPOHOrpaMMaX OJMKHEI ObITb TOHbINe COOTBETCTBYIOULUX JH 
HMM PeHTTeHOrpaMM BCJI€CTBHe MeHDbIeH JJIHHbI 3ICKTPOHHBIX BOJIH. 3amer 
HOrO Cy/KeHHA JIMHHH HAMM He HaOJOfanocb. JIuHuM KpucTOOamuTa yuMpsiOT 
Cs Ha SJIEKTPOHOrpaMMaX, N0-BHAMMOMY, BCJIeACTBHe TpeOMMeHHA SeKTPOH 
HbIX BOJIH, YTO OTMe4eHO, HampuMep, Aaa MgO (°). Bo3mMoxuo, 6ombuasa y3ocTi 
JIMHUM Ha 3JIeKTPOHOrpaMMax G6yJeT 3aMeTHa B OOpasilax, LarouluX OUeHb CHB 
HOe€ Ppa3MbITHe JIMHHH Ha peHTreHorpamMax. | 
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}; DeKTponorpaduyeckoe onpeseseHve KPUCTOOaMMTAa OCMOMKHAOCh HaMUH- 
B HEKOTOPbIX OOPasllax NOBbIMeHHOrO COMepKaHHA PuApocsoAH! (HIHTa) — 
any TOFO, YTO NOCMeELHAA aeT 3HAYHTEIbHO OOIee APKYIO KaPTHHY, HeKOTO- 
i JIMHMM KOTOpoH (c d = 4,44 kXud = 2,58 kX) 61usku K MepBbIM JByM 
JOBHbIM KOJIbILAaM SJIEKTPOHOrpaMMbl KpHcToOasuTa (c d = 4,06 kX ud = 
P52 KX). YcrpaHuTb 5TO 8aTpyAHeHHe B psike ClyUaeB yaBasOCb NYTeEM OTMy- 
(BAHHA BbICOKOAMCHepCHOH TIMHMCTOH YacTH cycmeH3HH. 

| ycTaHaBJIMBaeTCA, YTO JHaTOMUTHI MpeCTAaBJIEHbI B OCHOBHOM O6JIOMKaMH 
opox AHaTOMeH, B OOJIBINMHCTBe CJIYYaeB COXPAHUBINHX YeETKO BbIPaKeHHY!IO 
HMKY1O CTpyktTypy (pue. 2, 5, B, cm. BKneitky xk crp. 1171). Tunwunpie rpene- 
|| COCTOAT B OCHOBHOM H3 OKPYIVJIbIX KPCMHHCTLIX Teel C pasMepaMu NOpAyKa 
i (puc. 2, A), WMeroulHX WeTKOBHAHYIO MOBepXHOCTbh (THMa «e%KMKOB»). 
eCJleHee, BHLUMO, CBHJeTeJIbCTBYeT O TOM, YTO ONAaJIOBbI MaTepHasl B 3Ha- 
| €IbHOH Mepe PaCKPHCTaIH30BaICH, H WPOJbYaTbIe KPUCTAaVIbI, COCTAaBJIA- 
iqMe CKeJIeT ONMaJIOBLIX WaPHKOB, MpekcTaBJAtloT coOoH TeTparoHaJIbHbIi 
cTOOaIHT. OTO HAXOJMTCA B COOTBETCTBHH C pe3YJIbTaTaMH IIpHBeeHHbIXx 
e HcculeqoBaHHh. 

[MHMCTHIM MaTepHadl KPpeMHUCTHIX TOPOL MpekcraBeH B OCHOBHOM TuJ- 


JNOMOH, UMelolleH BU MOJyMpoO3spauHbIx yelllyeK C pe3KHMH O“epTAaHHAMH 
2.1). 


| 


IIpu usyyennu o6pa30B KpeMHUCTHIX MOpOk NO 3/1eKTPOHHbIM MUKPOCKO- 


| 
| 


TeonoruueckHii HHCTHTYT Tloctynusto 
Kasanckoro duauana 27 III 1959 
|  Axkayzemun HayK CCCP 
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Bb. M. THMMEJIb®APB, H. A. KPACHJIBHHKOBA u A. M. TYHIMHA 


KJIACCH®HKAU HS POCSOPUTCB 
(I1pedcmaeaeno axademuxom H. M. Cmpaxoeum 19 VI 1959) 


Tlog, cbocdboputoM noHuMaeTCA Takad TOPHaA MOpOsa ocaqOuHOrO MpPOHCXoy 
JeHHA, OJHHM 43 OCHOBHBIX NoposooOpasyKmuX MHHEpasIOB KOTOPC 
aABNAIOTCA CocdaTbl KaJIbUKA. | 

Ocayqounbie FOpHble NOPObl, B KOTOPbIX MHHepaJibl PocaTOB KaJIbILMA C 
JlepxKaTCA B MOMYHHEHHOM KOVJIHYECTBe, B BHe NPWMecH (HO MpeBbillarolle 
KJlapKOBoe COfepKanHe iA aHHOM Noposbl), MOryT ObiTb HasBaHbl PocwarT 
3HPOBAHHBIMH. 

Kak BHHO 43 UWpesaraeMpix onpeseteHui, noxpasyemenue cocdatcose 
*KalluxX NOpo Ha cCOOcTBeHHO (hoc*opuTh! HU ocaTH3sHpoBaHHble MOPOAH H 
CHT BeCbMa YCJIOBHbIM XapakTep. B HacTosllee BP€MA BBOAMTb TBeEPAble KOU 
YeCTBEHHble TpalallWH K 9THM NOHATHAM HellesecocOpa3sHoO, TaK KaK MPOMBIl 
JIGHHOCTbIO HCHOMb3YIOTCA OCawouHbIe cbocctbaTHbIe Ppybl C CaMbIM pasHooOpa 
HBIM Coslep%kaHvem cpocdbata — OT BecbMa BbICOKOTO 0 6—-7% P2Os. 

YCJIOBHO, HCXOAA HW3 COBPCMeHHOH MpakTHKH, MOXRHO HasblBaTb Cocop 
TaMH MOPOLbI, cofepxauHe Gomee 5% PeOs (> 12—15% chocchaTHo- kanbuy 
BbIX MHHepasiop), HM cocdaTvsHpoBaHHbIMA — MOposbl, cosepr%aue 1—b: 
P2Os5 (2—12% boctbaTHbIx MMHepauos). | 

B cBsa3v Cc TeM, YTO CCOOeHHOCTH NOpoy onpeesalorca, pee Bcero, y 
JIOBHAMH HX OOpas0BaHHA, B CCHOBY MpefaraeMol KNacchPpHkalHH NOOR 
9TOT CCHOBHOH TeHeTHYUeCKHH mpHHunn. IlpapunbHoe MOHHMaHHe TeHesH 
(ocopuTOB ABJIAETCAH HEOOXOAHMBIM YCJIOBHeEM JIA) OW€HKH HOBbIX (oc*opy, 
HbIX MecTOpoKeHHH. JlaibHehwee Oouee WpoOHoe pasyeneHue Ha OCHOBHI 
THIbI MpOBOAMTCH MO MeTporpauyeckUM Npv3HaKaM, TaBHbIM COpa3soM TE 
CTYPHO-CTPyYKTYPHBIM OCCOEHHOCTAM MX, MOSBOJIAIOUIMM sierKO, TO BHeLLIHe? 
Buy, C YYeTOM H8yYeHHA MUHEPaJbHOrO M XMMHYECKOTO COCTaBa, OMpeweIA 
THM docdoputa. 

Ilpexye Bcero, Pocopurhl nospasess0TCA Ha Be OCHOBHbIe TeHETHYUECK| 
rpynnbl — MOpckoro MW KOHTHHeHTaJIbHOrO Mpoucxoxyenua. Tipu stom rpym 
MOPCKHX hocopHTow MospaszesAeTCA Ha 2 NOLpynnbl: a) NepBAYHO-CCaNOUHE 
H 6) MepeoTsOxKeHHBIX (MexaHYecKn). B rpymme KOHTHHEHTAaIbHbIX cbochop, 
TOB BbILCIAIOTCA NOATPYNNbI: a) SMMTeEHETHYECKUX (PoccOpuTOB, CBASAHHBIX, 
NpoleccaMH KOHTHHEHTAJIbHOrO XHMHYECKOPO BHIBETPHBAHUA HM COpas0BaBlUH 
Ca M3 (octaTH3UpOBaHHBIX Nopoy u PocdopuToB 3a cueT HX XMMMYECKOH nepep 
OoTKH, H 6) OpraHOreHHDIX, BaxKHellelt YepTOl KOTOPbIX ABJIAeTCA OOPa3OE 
HHe HX 3a CUeT KH3SHEAEATEIbHOCTH XKUBOTHBIX. 

B oco6yto, TpeTbio, rpymny BbiemsI0TcA MeTaMopdH30BaHHble cboccboput 
KOTOpble MOryT OOpas0BbiBaTbcsA U3 (hoctbOpHTOB pa3J/IMUHBIX TeHeTHUeCK! 
rpynn. BeneycrBue pervoHasbHOrO WH KOHTaKTHOFO MeTaMOpdu3sMa OHM 3Hay 
TeJIbHO OTJMYAIOTCH OT NePBHYHO-OCaOUHbIX MOPO KaK MO BHeIMHeMy BHI 
Tak HW MO CTPyKTYPHO-TeKCTYPHbIM HM JpyrumM oco6eHHocTaM. | 

Kako reHeTHyecKOH rpymne COOTBeTCTBYIOT OMpeeseHHBIe THMbI cbocd 
PHTOB, BbIACJIAIOULHeECA B OCHOBHOM IO TEKCTYPHO-CTPYKTYPHbIM OCOOeHHOCTA 
KOTOPBI€ B JaJIbHeHIMeM No[paseAIOTCA Ha Pa3HOBHAHOCTH NO BeLLeCTBeHHO! 
cocTaBy MpHCyTCTBYIOWMX B HHX HeocdaTHBIX KOMMOHEHTOB. 
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Ta6munat” 
Tletporpapuueckan Kaccupukauua cocbopuTos 


Tenetuyeckue CTpyKTy pHO-TEK- Pa3HOBHAHOCTH Tuna T 
Tpy oni CTYPHbIe THMbI mo cocTaBy HIHYHbIC MPHMep bi 


IInactosne adanu- IIpu6ahkanbe 
TOBEIC 


Ilnacroppie oonnto-| Kap6ouatubie, Kpem- Kaparay, Cxanuersle 


BO-3ePHHCTHIe HHCTbIC, MOHOMHHe- Topp, Onnane 
PaJIbHbIe da 
Ileppuuno-oca- z 
JOuHBIe Sepnucrire TlecuaHo-asieBpuToBEIe, Karaura, Kapa-tar, 
2 MepreJIMCTbIe, MOHOMH- Ces. Appnuka 
Hep aJIbHbIe 
Tlecuanuctpie, ruiayKo- |CeHomMaHcKue octbopurs! | 
i , 7 | 
. Konxpeunounpie HATOBbIC, PIMHUCTHIe, |3anaqHbx OOmactet CCCP, '| 
MOHOMHHepavibuple =| ]oqMockoBHBIe,  BartcKo- 
Kamcexue, [lononusa 
| ied 
MocdhoputTuplli BatcKko-Kamckue 
rpaBuH 
IlepeotmoxKeu- Dochoputuprit Tlojouusa (BTOpHuHle) 
HbIe (Mex aHuye- rajlewHuK 
CKH) 
@DocOpuTHblH KOH- Kap 6onatHblit, .Kpem- Pul6kuncKkne, - Kposenen- 
rulOMep aT HHUCTHIM UW Ap. KHe MH Jp. 
Te 'y 
Onurenetuue- | OctaTrouHo-metaco- Awuuckue, TenHecu Ou0-| 
ckne (bochbopn- MaTHuecKHe puga (hard rock) 
Tbl KOPbI BLIBeT- 
a pHBaHns) HarteuHpie AuTOHOBO-JIHNOBCKHe 
OpranoreHuple j Octposa Tuxoro okeaHa;) 
(ryaHo) Asctpus, ®pannna 
a Muxposepuuctpe | KapOonaTHo-Kpemyn- | Uysak-Tay, BperHam 
= CTBIE 
fc 
oO 
3 Kpuctammuueckn- | Ksapieso-qnoncuyo- CmoqaHKa 
3ePHUCTHIe BbIe 


Tlonrpynna MOpCKHX NepBH4YHO-OcaROoUHHX HPocHo- 
1T0OB, HanOouee pacmpocrpaHenuaa Kak B CCCP, Tak HB 3apyOeXKHBIX 
yaHaX HM MMEeIOUad pelarollee sHaveHHe JA CoccdaTHO NpOMbIUeHHOCTH, 
PaKTepH3yeTCA HavOOJIbWIMM pasHOCOpasHeM B reTporpaduyeckom OTHO- 
HUM. : 
Ilo crpykTyPHO-TeKCTYPHbIM OCOGeHHOCTAM CpeH Hee NOBOJbHO JI€rKO BbI- 
IAIOTCA CJeMYIOULMe CCHOBHbIe THMbI (POCPOpHTOB (MexKAy BCeMH MepeyHCJeH- 
MM THMaMH MOryT CYIMLeCTBOBaTb NepeXOfHble pasHOCTH). i 
1 Adannroppie — 3aseraior B BYJe CMVIOWHEIX MlacTOB WIM MHS OAHOPO- 
fi NOPOMb, MATKHe HIM %e MWIOTHbIe, HeEPeKO C PaKOBMCTbIM U3JIOMOM. TIo 
eIUHeMy BHY OHH YacTO HeOTMUMMbl OT MepreJlf, KaO/MHA, OTOK. IIpu 
KPOCKONMYeECKOM H3YYeHHH UMEIOT BUY CIVIOWIHON OAHOPOAHOH Macchi pocda- 
| H30TpONHOrO HH ca6o AelicTByloulero Ha NOJAPHSOBAHHBIM CBET, CpeyH 
TOPOrO COLIMHO B TOM HJIH HHOM KOJMYECTBe MMeeTCA TOHKOAMCTIEPCHBIM TeJ1H 
BbILi MaTepHaJ! (IMHHCTbIe MHHepaJbl, XaJMeqOH U ip.). 
2. OouTOBO-3epHUCTbIe — MaccHBHbIe docoputbl, 3aseraloule CMVIOUI- 
MM lWwiacTaMH; MaKpOCKONMYeCKH HaNOMUHAIOT NecuaHHKH, KPeMHH, H3BeCcT- 
KH, JOJIOMUTHI HW Apyrve ocazounpie nopogp. Ilo uBery npeoO.ajaioT TEMHBIE, 
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MOUTH YepHbIe OKpackH. DocdaT B HUX CKOHIeEHTPHpOBaH B BHe MevIKUX (OObI 
HO — JOJIM MUJJIMMeTpa) 3epeH HM OOMNTOB. OoMTOBO-3epHUCTaA CTPyKTYPi 
MOpoyb He BCera BUHa HeBOOPyKeHHbIM [1a30M. 

B 3aBHCcHMOCTH OT MaTepHasla, IleMeHTUpytloulero cbocaTHble OOpas0BaHHs 
CpeH HHX BbIeAIOTCA KapOOHAaTHble, KPeMHHCTbIe WH MOHOMMHepaJibHbl 
pa3HOBHHOCTH. 
- 3. 3epHuctbie — 3aseraior TaKxKe B BUJe CIVIOWHbIX MacToB; doca¢r | 
HUX HaXOAHTCA B BUe MeIKHX (OObINHO B 1—3 MM), HO XOPOLIO pa3JIMUMMBI 
HeBOOPY?KEHHBIM Tla30M 3epeH. B 3aBHCHMOCTH OT CocTaBa BMellaloulei docdar 
Hble 3epHa OCHOBHOM MaCCbI MOPOAbI OHH NOpasfesAOTCH Ha MeCuaHO-aJleBpk 
TOBbIe (CYI[eCTBeEHHO KBaplleBble), MepreIHCTbIe H MOHOMHHepaJIbHBle. | 

4. KoHKpelWOHHble (KeBakOBbIe)) — HX OTJIMYMTebHOH YepTOH ABIAe} 
CA 3asleraHve B BUJe OT eIbHbIX KOHKpelMli pa3HOH BeJIMYHHbI, HHOIa OKpyl 
JOH, HO valle MpHuyAIHBOH CPOpMbI, TeMHOrO WBeTa, PaCCeAHHbIX B Pa3JIH4HBL 
mopoyax (mecok, rvlHHa, H3BeCTHAK UT. J.). B OTAebHBIX CLYYaAX WeMeHTHPYK 
ule doctopHTHbIe KOHKpelHH MOposoH ABJIAeTCA TakxKe (ocopuT, u TOFD 
oOpasyetca Goulee HIM MeHee MIOTHad cpoctopuTHasd muta. M3yaenve KOHKpt 
WH B WWIMax MOKa3bIBaeT, YTO OHH OOPa30BaJIHCb B Pe3yJIbTaTe MeCTHOH Ik 
MeHTalluH (cbocdbaToM MepBOHayaJIbHOrO, Yale BCero TeppHreHHOrO, ocasKé 
Ilo cocraBy culararolulvX KOHKpellwH HedocdaTHblxX MHHepaJioB cpesM HHX BE 
ACJAIOTCA CJIEMyIOlWe PaSHOBUAHOCTH: MecuaHHcTHle (CyLleCTBeHHO KBaplleBbIe 
rlayKOHHTOBBbIe, TVIMHHCTbIe, MOHOMMHepaJIbHble. | 

5. PakyuIHHkoBble* — oOpa30BaJIHCb 3a C¥eT HaKOMJIeHHA choctaTusupt 
BaHHOH (bayHbl B TOM HJIM HHOM OCayKe MH XapaKTepH3yIOTCA OpraHOreHHo 
cTpykTypoH. CocToasT OHH W3 MeJIKHX OOJIOMKOB (ocaTHbIX PaKOBHH, Yall 
Bcero JIMHTYJHA WIH OOOHA, C MpHMecbio KBaplleBoro MecKa WH iayKOHHT: 

B 3aBMCHMOCTH OT XapakTepa BMelllalolero bocdaTHble paKOBHHbI MaTepHi 
Jia Cpe pakyWIHHKOBbIX (octOpuTOB MOryT OBITS BbIJeeHbI PasSHOBHAHOCTI 
KBaplleBan, re Hapsdy c docdaTHoh pakywiKOM HAXOAATCA TeppHreHHble 3epk 
KBaplla; KBaplleBO-KapOoHaTHan, XapaKkTepH3ylollaAca WeMeHTaveh KapOoH: 
TOM TeppHreHHOrO KBaplla HM (ocaTHOH pakyLIKH. 

Bropaa moyrpymna MOpcKHX oTJIOKeHHU— NepeoTJOKeCHHE 
pocdmopuT bl — oOpas0Baacb H3 MepBHYHO-ocaOUHbIX (bocopHToB & 
cueT HX MeXaHHyeckOH MepepaOoTKH H NepeoTsiox*KeHHA, Yallle Bcero B YCOBHS 
MOpcKOH a0pa3uH. 

B psye culyyaesB, Kpome (boc*opuToOB, BbIMBITHIX H3 OouIee WPeBHHX TOPH3O! 
TOB, BMecTe C HHMM IIPHCyTCTBYIOT raJIbKH HW JpyruxX NOpod, OObIMHO KBapH 
M3BeCTHAKA HT. J. 

CpeqW MepeoTsoxKeHHEIX cocopHToB BbIeImoTcA THN: 1) doctbopuTH 
rpaBun; 2) pocopuTHE rameunuK; 3) PocPopHTHBIM KOHT1OMepaT (MpH IleMe 
TalHu raviek). 

B 3aBHCHMOCTH OT COCTaBa IWeMeHTa (OcPOpNTHbIe KOHTIOMepaTHI MOF 
ObITh NMOApasfeyieHbI Ha KapOOHaTHble, KPeMHUCTHIe HU Apyrue. 

Ipymna KOHTHHeHTAaIbHBIX CoctbopuTOB TakxKe JOBObHO pasHoodpast 
HO MeHee H3yueHa. 

B noyrpynme 9NHreHeETHUeCKUX PochopuxnrTos, obpasone 
INMXCH TIpH (OPMHPOBaHHA KOPbI BbIBETPHBAHHA, MO BHEWIHeMYy BUY ¥ CTP} 
TYPHO-TEKCTYPHbIM OCOOeHHOCTAM BBbIJeCIAIOTCA CJIeyIOUlMe OCHOBHBIe THT 

1. OcrarouHo-meTacomaTHueckHe, OOpasoBaBlIveca 3a CueT BbIlleauMBaH 
HeocaTHBIX KOMMOHEHTOB H3 TepBHYHO cCiaGococPaTH3MpOBaHHbIX, MpeHn 
WLECTBEHHO KapOOHaTHBIX NOpO WIM we 3a cueT MUrpallun doccharcoxepxalll 
pacTBOpPOB H BbINaweHHA H3 HUX ocdata. SaseraioT OHH OOBINHO B (pope | 
BbIJepxKaHHbIX, YACTO KAPMAHOOOPasHBIX 3avexeli. 

B cBA3H C TEM, YTO STH NPOLWeCchl TeCHO CBASAHbI HW KaK Obl HakslabiBaro1 
OMMH Ha Apyrou, MbI He NofpasfeH#eM UX Ha COOCTBEHHO OcTaTOUHEIe oct 


* c iy 
B kaaccupukaunn} octapiaem o6uenpuusateii tepmMuH PpakylWIHuKoBoro docdopr 
HMElOUero Chenuduyeckylo OpraHoreHHylo W MIcaMMMTOBy10 CTpyKTypy. 
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bl H OOpa30BaHHble MeTaCOMaTHYeCKHM HyTem. DocwopurTsI Toro THA OTIMYAa- 
A MCKJIOUMTeJIbHBIM Pa3HOOOPasHeM BHeIHerO OOJHKa, 3aBHCALLMM OT 
akTepa HM CTe€Ie€HH BbIBeTPHBaHHA, a TakxKe COCTABa MATepHHCKNX MOpoy 
€HH MeTaCOMaTHYeCKOrO 3aMeUleHHA HX. 

Ilo crpykTypHbIM OCOGeHHOCTAM OHM YaCTO XapaKTepH3YIOTCA NOBbIMeHHON 
)HCTOCTHIO, HepeAKO MpeACTaBIAA COOOIO PbIXJIbIe OeCCTPYKTYPHbIe NOposbl, 
COXpaHHBihe MepBOHAayaJIbHbIX cTpyKTyp. JliA 910BMasIbHO-MeTacoMaTH- 
HKUX (boctOpuTOB XapakTePHO HaJIMYHe OCTATOUHBIX CTPYKTYP, YKa3bIBAalOwlUXx 
iDOpasoBaHue MX 3a CueT NepBHYHO He*ociaTHbIx (GOJIbIeH YacTbIO KapOonar- 
IX) Topol. TBepAble AYEHCTbI€ H NOPHCThIe pasHOCTH XapakTepH3YIOTCH HaJM- 
bM MHOFOUHCJIeCHHbIX Pa3HO (OPMbi, NOVIbIX (JIM BbIMOJIHCHHbIX (ocdaTomM 
ree nosfHeli reHepaluH) sAyeeK, NeperopOAKH Mex AY KOTOPBIMH MpelCTaBJIeHbI 
oe HM IJIOTHBIM cbocd@aTom. 

2. Hareunble — npescTaByieHbI KOPKaMU Cc rualKol NOBepXHOCTBIO, MOUKO- 
KHbIMH MH MeJIKOOyropuaTLIMH arperaTaMH C XapaKTePHbIMH OKPYTJbIMH H 
nycdepwuecKMMH OYepTaHHamMH. Oxpacka UX OObIUHO CBeTIad, HHOTa cabo 
€HOBATaH, OIeCK CTeKJIAHHbIM. 

TOHKHUX TpelliHHax, Pe CBOOOLHBIM POCT arperaTOB B pa3JIMUHbIX HampaB- 

WAX SATPYAHEH, BOSHHKAIOT JWJIMHHONPH3MaTHyecKHe UM HIOJIbYaTble KPHCTaJ- 
C OpHeHTHPOBKOH HX NepeneHUKyJIAPHO MVIOCKOCTH TPpelllHH. 
\Tlonrpynna opraHOreHHHX MOcPOPHTOB BkKJMONAaeT BCEOA 
pOpuThl, OOpasoBaBluvecA 3a CUeT KHSHEEATEJIBHOCTH 2XKHBOTHBIX — TyaHo. 
JM HHX BbIAeA!IOT (OCPOPHTbI OCTPOBHbIe H NMellepHble. 
MeTaMopO@uH30BaHHHe PocmopuTbL— No BHellHemMy BUY 
€KCTYPHO-CTPyYKTYPHbIM OCOOeCHHOCTAM OTVJIMUAIOTCA OT MepBHUHO-ocaoU- 
NOpod, Tak Kak TiperepneviH Ooslee HIM MeHee rvly6OKHe H3MeHEHHA 3a CUeT 
ITaKTOBOrO HJIM PerHOHaJIbHOrO MeTaMOpdH3sma. 
B 3aBHCHMOCTH OT CTeIe€HH MeTaMOpdv3Ma Cpe HUX MOTYT ObITb BbIeJICHBI! 
MHKPOKPHCTaJIMyecKHe — XapaKTepH3YIOulvecA TeM, YTO GocaTHble MH- 
DaJIbl NepelvIH B allaTHT, a MHHepaJibl, NPHCYTCTBOBaBIUHe B ocpopHTax 
Bue MpHMeceH,— NepeKPHCTaJJIM30BaHbI; 2) KPHcTaJWIMYecKH — 3ePHHCTHIe, 
qMyaroulweca Ooslee rlyOOKHM MeTaMOpdH3MOM, IIpH KOTOPOM KpoMe Tlepe- 
CTAJJIM3alHH MpOv30WI0 OOpasoBaHHe HOBbIX MHMHepaJlOB (AMOMCHA, Tpe- 
IMT HW Jp.). 


TocynapcTBeHHbIt Hay 4Ho-HCCeJoBaTebCKAK Tloctynuai0 
| HHCTHTYT TOPHOXHMHYeCKOFO CbIPbA 19 VI 1959 
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Jloxauayn AkayemMun HwHayk CCCP 
1959. Tom 128, N 6 


IIET PO PA®H$ 
—— 


B. ©. MAJIAXOBCKHHM 


OPrAHHYECKHA YIrJIEPO WH CEPA B KEPYUEHCKHX 
JKEJIESHBIX PYWAX 


(I1pedcmaeaeno axademuxom H. M. Cmpaxoeoim 19 VI 1959) 


MecropoxqeHHa oOuMp Horo KepyeHckoro x%eJles0pyAHOrO OaccelHa, Oca 
GeHHO rpynma MecTopoxKqeHHH, pacmovloxKeHHBIX Ha KepudeHCKOM MOJlyOcTpoBe 
KaK HavOoulee JeTasIbHO pa3BeaHHbIX, JABHO H3yYaIOTCA B OO/ACTH MAHepaJOr4Hl 
uw reoxuMuH. Js HEKOTOPHIX MecTOpOKAeHHH aka JOBOJIbHO NoApobHas reo 
XHMMHYecKad XapaKTepHCTHKa MO BaykKHeHIIHM KOMIMOHEHTAaM, COjlep2KalllMMc! 
B pyfax (7). OwHako 6e3 JaHHBIX pacipeseleHuA OpraHuyeckoro yrulepoya | 
PYJHOM Tele MecTOpox%KeHHH MHOFHe BOMpocbl reOXHMHH Py OCTaIOTCA HesAC 
HbIMH. 

B 1958 r. BnepBble ObIIH NMpOBeeHbI MHOTOUHCJIeEHHbIe ONpeesIeHHA opra 
HHYeCKOrO yrslepoya NO MHOrMM CKBaxKHHAaM BHaYaJe QA OfHOro Kampnu-By 
pyHcKoro MecTopoxKeHHaA. OSpasvaMu IA abasiH30B CJIYKHIH MpOOb! KOJIOH 
KOBOrO OypeHHA, KOTOPbIe OTONPaJIHCb MO TpeM CTpaTHrpaPuyecKHM FOpH30H 
TaM pyHoro miacta. Onpefersaica oOmiHH Copp MeTOOM cyxoro cxKHraHHA 
pacueT NpOH3BOAMJICA B NpOWeHTHOM BbIPaxKeHHH Ha HaBeCKY, BbICYINeHHY! 
HO NOCTOAHHOrO BeCca. 

AnavM3bl Cepbl ObWIM HCMOJIb80BaHbI CTapble — 10 TeM 2Ke CKBa2KHHaM, UT 
4 Copr- 

Uroopl slerue BCKPbITb OCHOBHbI€ YePTbl PacipesesIeHHA- KOMNMOHeEHTOB TI 
PHMCOMeTpHYeCKMM H OJHOMY H3 CTpaTHrpaduyecKHX FOPH3OHTOB PyAHOFO Ted 
C OTPpaxKeHHeM H THMOB py], MbI NPHMeHHJIM CBOeOOpaSHbIH coco us0bpaxe 
HHA KOPPeJIAWMOHHBIX KPHBbIx (puc. 1). 

Ha cucremMy KOOpauHaT aOcouloTHad TulyOHHa (COBpeMeHHad) MYJIbybI 
MeTpax — coflepxkaHHe Cop, HIM Cepbl B MpPOWeHTaX HAHOCATCA TOUKH aHasU3sC 
ompoOoBaHHA MecTopoxAeHHi mo C,p, HH S B 3aBHCHMOCTH OT aOcOuIIOTHO 
rutyOuHbl KaxkAoK mpoon. IIpu stom BEeAIOTCA TOUKH LWIA Kaxkoro THA py 
(raOauHad, KOPH4HeBaA, UKpAHaA,— puc. 1, a—ée, 2). Kpome Toro, BbIqemst01 
CAH TOUKH aHaJlv30B WIA crpaturpauyeckH HWKHerO TOPH30HTa pyAHOrO MW 
cTa, KaK HaHOovlee 4eTKO crparnulupyemoro (/). JImnua A saBaIAeTCH, TaKH 
06pasom, pesyJIbTup yioulen KPHBOH, XapakTepu3yiouleli PYAHEIt KapkK Mi 
CTOpOwAeHHH, a KaxKaA TOUKa STOH KPHBOH OMpeleAeT pyRHbI KapK Wi 
cTa JA onpedeeHHon ruiyOuHp. Jlunnu 5, coequusloujHe TpeyrouIbHuKl 
BbIPaKaloT AMANasOHb! KOTeEOAHHH Copp HS AJA PasAMUHDIX PHMCOMeTPHYeCK! 
ypOBHeH B Mpeeiax HMxKHero ropH30HTa pyAHoro nuacra. JInnua B, coex 
HslOulad CepeHHHble TOUKH Ha MYHKTHPHOH JIMHHH, ABAAeTCA KapKOBOH JT 
HHeH JIA TOrO Ke TOPH3OHTa PyAHOrO Tea. 

IIpu nepsom Barisye Ha puc. | Opocaerca B rasa MOUTH NOWHaA aHasor! 
KPHBbIX Copr u S Kampnu-Bbypyxckol mybqbl — Kak oOmel KiapKoBoli, Té 
H KPHBOH JWIt HW KHero CTpaTurpadpuyeckoro ropu3z0xHtTa. M3 storo Hanpaur 
BaeTCA CYUeCTBeEHHbIM BbIBO, YTO H3MeHEHHA KOHUeHTpauuh S HaxolatTca 
MPAMOH 3aBHCHMOCTH OT KOHIeHTpalHi C 
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|| JI“nuu pyfHoro KnapKa Copr H S Aa HYKHerO ropH30HTa mlacTa, a TakxKe 
KH MaKCHMYMOB B CBOHX Ha¥epTaHHAX MpakTHYecKH CoBNasaior (cM. pHM- 
He Wndppi), orimuaach smb aMIVIMTYAOH. OTO copnayeHve Hecayuatino. 
(IMIMHAa AMIVIMTYAbI OTPaxKaeT PaSHOCTh BeJIMYMHBI YrepoHocTn u cepouHoc- 
IRTH MEXLy IpHOpexXHEIMH HM HaHOosmee rvIyOOKMMH TOUKAaMH JWIA OTAebHOrO 


Kampiu-Bypykckaa Mywbqa. 


O6ObacHeHHe B TeKCTe 


Puc. 1. Kpupas 3aBucuMocTH KOHUeHTpalHH Copp HS oT rayOun Gaccelina. 


ae 
z 


wal! one | 
s 8 


ralia OCaKooOpaso0BaHHa. Bew4HHa NHKOB YKa3bIBaeT Ha OTHOCHTEIbHO 60JIb- 
lyiO MHTCHCHBHOCTb aHa9POOHbIX MPOleccOB, YTO CBA3aHO CO CPpaBHUTe/IbHO 
OIbIUeH TuTyOMHOH OacceliHa B aHHbIM 9TaN ocaqKooOpasoBanua. M3 storo 
OXKHO CeaTb BLIBOA, YTO NHK JIMHHH pyHOTO KJlapKka JIA HIMKHEPO TOpH- 
DHTA OTBEYAIOT MAKCHMAJIbHBIM I'vIyOHHaM PpaccMaTpHBaemoro Gaccelina. 
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Muuepasoruueckuli CocTaB pyAHbIX OTIOAKCHHK TakxKe OTBEUAaeT TOH reox 
muyuecKOl OOCTaHOBKe, KOTOPad ONpeeAaCb KHCJIOPOAHbIM NOTeHILMAaJIOM 1 
epHO, OcatKooOpas0BaHHA JIM WHTCHCHBHOCTbIO aHadpoOHbIxX yCJIOBHH, YT 
(bUKCUpOBasOCb B OCaAKe BeMYHHOH KOHWeHTpalun Copr H S. Kopuunespie } 
UKPAHbIe OOJHTOBbIE PYAbl COCTOAT B OCHOBHOM H3 rufporeruta, TaOauHble Ki 
pyAbI MeCTOpOxKeHnli, MOMUMO yKa3aHHOrO OCHOBHOrO pyooopasyioulero MM 
Hepala, COJlepxaT TakxKe JIeNTOXJIOPHTb! H CHAepUT (oumrouuT?). CorsacHi 
uccenopaHuam JI. A. Tyasesot (1), colep2xkaHne CyIbDUAHOW Cepbl B OCAaKi 
B KomHuectBe 0,11—0,50%, mp codepxKaHuu oprannueckoro yruepoga 0,50%, 
oTBeyaeT Cla6O BOCCTAHOBUTEIbHOMY NOATHMY BOCCTaHOBHTE/IbHOH OOCTAHOBKH 
JIM KOTOPOH XapaKTepHO OOpas0BaHHe CHepHTOB HU JIeNTOXJIOPHTOB. j 

CrelyeT OTMeTHTb, YTO H B HallleM CJly¥ae CoqepxKaHue Cepbl B PyAHOM Mia 
cTe KOJIeO/IETCA MPHMePHO B TAKHX 2%Ke WIM HECKOJIbKO OOJIbIUNX Mpeseax, a CO: 
epxkanve Opranwueckoro yrviepofa BbIpamkaerca BesMUMHOU 0,1—0,6%. IIpy 
BC€M 9TOM Kep¥eHCKHe XKese3OPYAHble OTJIOXKCHHA BO MHOFOM Ka¥eCTBeHHO OT, 
JIMUaIOTCA OT OCANKOB, u3yyaempIX JI. A. DyaseBok,— OMMHHPyIOULNM KOMIIO: 
He€HTOM B HHX ABJIAeTCA *Keme30 (35—40%). Tlostomy BoccTaHoBseHHe Kesesé 
He MOFIO MpOH3OHTH B NOJHOM OObeMe UH He mpeBocxoguT 10—12% Fe” k 06: 
UleMy COfep2kaHHio *Kevle3sa B pyfe. J[pyrumM OTMM4YMeEM ABJIAeTCA TO, YTO CepéE 
B KepueHCKHX pyfax OovIblleH YacTbIo cybiaTHad (rumc, OapHT), Cybpuab 
2%Ke BCTPeyalOTCH B H€3HAYHTEIbHOM KOJIMYECTBe (MMPHT, FHAPOTPOJIHT) HM JIMMIE 
B TaOauHBIxX pyfax. EcrecTBeHHO BOSHHKaeT BOMPOC: MOXKHO JIM JelaTb KakHe- 
J1H60 BbIBOAbI 06 OKHCJIMTeJIbHO-BOCCTAHOBHTeJIbHBIX OOCTAHOBKaX NO cyJIbiarT- 
Holt cepe? Jeo Bce B TOM, YTO CyJIbbaTHad Cepa B kepYeHCKUX pyax — 9TO 
COBPeMeHHOe COeHHEHHe Cepbl, OOPas0BaBleHCA B Pe3yJbTATe MPOLMeCCOB BBI- 
BeTPpHBaHHA py. B STOM OTHOWICHHH KHMMepHiickHe pyJ{Hble OTJOKeHHA HE 
WyT B CpaBHeHHe C OTJOXKeHHAMH JeBoua MH KapOona Ypaso-Ilopom«pa. Kak 
BHXHO H3 MpHBeJCHHbIX KPHBbIX, OOJIbWaA YaCTb PpyAHOFO MvlacTa MecTOpox]e- 
HHA pacnouioxKeHa BbILe COBpeMeHHero YPOBHA MOpHA HU, AMTeIbHOe BpeMA 
HaXOJACb B 30HE BbIBETPHBaHHA, MOABeprasack CyleCTBeHHbIM THMepreHHbiM 
W3MeHeHHAM. Bce MHHepaiibl, COJep2xKalllHe HV3IIHe OKHCJIbI *Kese3a WH MapraH- 
{a (JIENTOXJIOPHTbI, CHAEPUT, MAHTaHOCHJepHT, POOXposuT u Ap.), OKHCMIN b 
HW O6pa30BaJIH MHHepavibl, COMePpRKallWe BbICLIHe OKHCJIbI STHX SJIEMeHTOB. Cy JIb- 
(PUAbI Kele3a TAaKKE OKMCIAJUCb HM B MPHCYTCTBHUH GOOJbWIOrO KOJINYeCTBA Kap- 
OoHaTa KaJIbUMA OOpasoBaH runmc HW ruyporerut. JInmb Aaa TabayHDIX Py, 
HaXOJAWLMXCA HWKe YPOBHA MAaCTOBbIX BOA, rye Auddbysua KucOpowa mpakTH- 
YeCKH PpaBHa HYJIIO, B 3HAYHTeJIBHOH Mepe COXPaHHJIMCh CHHreHeTHueCKHe MH- 
HepaJbI (JIENTOXJIOPHTHI, KapOOHATHI H CyJIb(PuLI %Kevesa). 

Kpome Toro, Kak cnpaBeuBo oTMeyaioT H. M. Crpaxos u 9. C. 3anbmaH- 
30H (*), HeOOXOAMMO yUHTBIBaTbh (PH3HKO-reorpaduyeckuh THN GOaccelina. Pac- 
CMaTPHBaeMbIH OacceliH, NO JaHHbIM KOHXHIMOayHbI H ApyruM reoworuye- 
CKHM JaHHbIM, OTHOCHTCA K CJIaOOCOJIEHBIM M@JIKOBOJHbIM HeOOJIbIIHM BOJO- 
eMaM JlaryHHOrO XapakTepa. 

Takum o6pasom, opraHvyeckul yrmepo, pacxoqoBasica He TOKO Ha pe- 
Aykunio SO",, HO Takxke Ha OOpas0BaHHe JIeNTOXJOPHTOBEIX UH aBHbIM OOpa- 
30M CHJ\epHTOBbIX (OPM %Keslesa B NepBbIe STAaNbI AHareHesa ocayKa. CojepxKa- 
Hue [BYXBaJIeHTHOrO *Kevle3a B TaOayHbIX Ppyax He Oomee 8—12%, nmpu STOM 
B NOJIOBHHe TaOayHbIX Py JICNTOXJOPHTHI M CHAePHT HAXOAATCA B PaBHbIX KO- 
JIMYecTBax. HecsoxKHbI PpacueT NoKaSbIBaeT, YTO NMpHMepHO }/, BCero ABYXBa 
JI@HTHOFO 2ese3a CBA3ZAHA C JENTOXJOPHTaMH UH °/; C CHJepHTOM, Ha OuIKO 2*xKe 
NHpUTa MpHXOMMTCA HHYTOMRKHAA YACTb. 

OHako IpH BCeM STOM XapakTep pacmpeseeHUA CepbI B PyAHOM mMaacTe 
AOBOJIbHO UeTKO OTPaxkaeT paciipeseeHhe OcTaTOUHOrO Copr, a STO SHAYHT, YTO, 
HECMOTPA Ha OONbuUIyIO 8aTpaTy PeAyleHTa Ha BOCCTaHOBJIeHHe KesNe3a IPH O6- 
Pa3sOBaHHH JenTOXJOpuTa HM CHepuTa, HeKOTOpaA oA Copp pacxooBalach U 
Ha BOCCTAHOBJIeHHE KeJe3a MPH OOPasoBaHHH ayTHTeHHbIX CyJIbPUAOB %eesa. 
IIpwyem STH KONMYeCTBa MPONOPUMOHAJIbHEI KOHUCHTPalMAM aKTUBHOFO yruie- 
pola. 
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MoxeT BO3HHKHYTb MU Apyroli BoMpoc, cTaBALLMi MO COMHeHHe BCe BBIILe- 
OXKeHHbIe MOMOKeHHA. MoxerT ObiTb, 3aKOHOMepHOe PacnpelleeHHe CepbI 
AaBHCHMOCTH OT FIYOHHBI OacceHHOB He ABJIAeTCA CJIECTBHeM HHTCHCHBHOCTH 
SpOOHBIX MpoleccoB B NepHoy ocalKooOpa30Banua. He ecTb JIM 3TO pesyvIb- 
KOHICHTPalluu runca B PyAHOM Tele H3-3a NOCTOAHHOrO OOulero NOLHATHA 
bibl M BbIMBIBAHHA THMCa H3 BHIMeTeKAWIUX NOPO B PyAHbIe OTMOXKeHHA 
MIpHBHOCa eFoO M3 COBPpeMeHHOFO MopcKoro OacceliHa (KepyeHcKoro MpouH- 
, BOJbI KOTOPOrO NOANHPaloT MWIAaCTOBbIe BOALI MecTOpO*KAeHHH, MpHMpIKalo- 
IX K mpouHBy? OqHako 3TO COMHeHHe JierkO OTBepraeTcA TeM JOBOJOM, 4TO 
|M YCOBHM BTOPWYHOrO HaKOMIeHHA THMCa MaKCHMaJIbHbIe KOHWeHTpaluu 
)bI B KaKOfi-TO Mepe coBnasaJiM Obl HIM YBASbIBaHCb C COBPeMeHHEIM ypoB- 
mM (CM. rpauk Mops). 3fecb Xe ClekyeT OTMETHTb, UTO AHAJIOrMYHbIe KPHBbIe 
APyrHxX MecTopoxKJenuh (MYyJIby) MOsyOcTpoBa, PaCMOJIOKeHHEIX BBILUe 
IDBHA MOPS, MMeIOT HeHTMUHBIe HayepTaHHA C KPMBbIMH, MpHBeeHHBIMH 
HMavHoM cooOmjeHun. 


VkcTHTyT MHHepasIbHEIX pecypcoB Moctynusto 
Akayemuu Hayk YCCP 19 VI 1959 
| 
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Akxanemun nayr CCCP 
1959, Tom 128, Ni 6 


Ton atayp 


TEOXHMHA 


10. A. MIPSAXMHA ) 


rEOXHMHYECKAA MOBY )KHOCTb IJIEMEHTOB 
B OTJIOWKKEHHAX MAMKOMNCKON CBUTDI | 


(IT pedcmaeneno axademuxom H. M. Cmpaxoeoim 25 VI 1959) 


; 

O6pazopaHHe KapOoHaTHEIX KOHKpelHH CBA3AHO C MepeMellleHHeM, M¥rpa 
Well 9JIeMeHTOB (BellleCTBa), NO9TOMY H3y4eHHe HX TeOXHMHYECKOH NOABHKHO 
CTH HMeeT OosbuIOe SHaYeHHe LIX NOHHMAHHA Npoleccow OOpas0BaHuA MHHepa 
JIOB B J\HareHese. | 

TIpo61ema reoxuMuyeckOH NOJBHXKHOCTH BelleCTB B Pa3HbIX TeOJIOrHyeckH: 
YCJIOBHAX OUeHb CuIOX%KHA. Bonpocbl MUrpalW HW 3aBHCHMOCTH NOBeeHHA SVE 
MeHTOB B 3CMHOM KOpe OT (PH3H¥eCKHX CBOHCTB HX aTOMOB HM HMOHOB NOLpooH' 
ocBelleHb! B Tpyzax B. VU. Bep 
HaycKxoro, B. M. ToupazumuyztTa 
A.E. ®epcmaua u JI. C. Kopxxun 
cKoro (8). 

3a nocieqHee Bpema H. M 
Crpaxospim (4) xopouio u3y4eH 


TeasOviera au 


Teoxumuyeckaad nogBpuxKHocTth Fe, Mn u P B yc- 
JIOBUAX OOpas0BaHHA CHAEPONMesHTOBbIX KOHKpe- 
UHH B OTJOMKCHHAX MAHKOMNCKOM CBUTHI 


Huxunii Cpeanuit Bepxuuit reOXHMHYeCKAaA TOABH2XKHOCTb BE 

MauKOon MaHKOn MaHKON 

Sne- ulecTBa HM 9JIEMeHTOB B Mmpolecc 
mentnr| KaP- Kalp> Kap ; 

6oH. | rauna| 6on. | ronuHa| 6on. | rouHa ceqHMeCHTOreHe3a H WHareHe3a 

OED, Rene: poner COBPeMeHHEIX OcalKax. Mm nosy 

YeHbI OTHOCHTEJIbHbIe KOJINUCCTBEE 

Fe 28,7 535 27,80 ae Zon 5,85 Hble JAHHBIe, ompedes AIO He Mep 

54 5,1 5d reOXHMHYeCKOH TMOJBUXKHOCTH JJeE 

Ae aes 0,04 0,88 0,04 1205 0,05 MeHTOB (BeLLeCTBa) B Pa3JIM4HBI 
19,2 22.0 2105 reoJIOPHYeCKUX YCJIOBMAX. 

p 0,53 0,04 0,54 0,30 0,49 0,03 3a Mepy MOLBHXKHOCTH 3JIEMeE 

13,2 18,0 Ton) ToB Fe, Mn u PB ynareuese H. M 


CrpaxoB IIpHHAJI OTHOMIeHHA CC 
Jep2KaHHi STHX 3JIEMCHTOB B KOH 
pelHAX HV BO BMellaloulux ocayKar 
tT. e. Fe,/Fe,,,Mny/Mn; “4 Pol 
re Fe,, Mn,, P, — cogep»xaHn 
B KOHKpelluax, a Fe,, Mn,, Pi — cogepxaHwe BO BMellalolulux ocalKay 

Jia Tpex sjemeHTOB: Fe, P, Mn H. M. Crpaxoppim ycraHosveH ps 
HX Te€OXHMHMYeCKOH MOJBMXKHOCTH B COBPeMCHHBIX OCaKaX: MAaKCHMaJIbHO 
NOABMXKHOCTHIO OOJIafaeT Mn, MeHee nogBuxKeH P u caMad MHHUMaJIbHaa mC 
JBHXKHOCTh pHcymuia Fe. 

BpiipenHbie H. M. Crpaxoppim 3akoHomepHocrH murpauun Fe, Mn, _ 
B COBPeMCHHBIX OCaKaX B OOLLEM NOATBEPXTaloTcA MH VIA OCAKOB HCKOMaeMBID 

Hsyuenve reoxumuyeckolt moyByxHoctu Fe, Mn u P B ormomenuax mat 
KONCKOH CBUTbI BeOCb NYTeM CPaBHeHUsA COep2%KaHHA STHX SJIeEMCHTOB B Kat 
OOHATHBIX KOHKpellMAX HM BO BMeLaIOUIHX Mopoyax. Cpequne cogxepxanu 
Fe, Mn u P B rawHax mpMHHMaJIvcb 3a EMMHUMY WH M0 OTHOUICHHIO K HUM Bb 
YHCIANCh CpeHHe COep2xKaHHA STHX 2%Ke IICMeCHTOB B KOHKPeUMAX. 
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IIpumeuaunue. B ta6n. 1—3 Haq uepton 
cpemHee COJepKanve B MpOueHTax, Nox yepTou mo 
OTHOWECHHIO K COfep%KaHulo B TIMHaxX, MpMHATOMY 
3a eHHMLY. 


Kak moka3piBaeT Ta6. 1, B CHepormesuTOBbIXx KOHKPellHAX CJIaOee BCero 
DHUeHTpHpyetca Fe, cubHee P 4 MakcuMastbHo Mn. 

| B ycnopusx o6pasopaHua cociaTHO-cueponesHTOBBIX KOHKpelHit KapTH- 
A TOXBYXKHOCTH SJIEMCHTOB HECKOJIbKO MeHseTCH (Tabs. 2). 3mecb pa oTHOCH- 
PAJIbDHOH BO3pacTalolleH MOABYXKHOCTH TeX Ke 93uICMEHTOB BbITAAUT uHaue: 
ke —> Mn — P. B janHom cayyae caMbiM 9HEprHyHbiM, MOXJBKHBIM 371IeMeHTOM 
‘Ka3piBaeTca P, a He Mn, Kak 9TO OTMeYAaOCb B YCIOBHAX OOpas0BaHHUsA cHe- 
OMJIE3HTOBLIX KOHKpellHit. 

| IIpu u3syyennu reoxumuueckoli Ta6auna 2 
howBwxKHOcTH Fe, Mn u PB ycao- 

i AX OOPa3OBaHHA aHKepHTOBHIX Teoxumnyeckad mogpuxkHoctb Fe, Mn uw P Bb 


J P OTJOXKEHWAX MAaHKOMNCKOH CBUTEI B YCOBHAX OOpa- 
HOHKPCIMH BBIACHHJIOCh, YTO MaH- son anya boctbaTHocHeponsesHTOBbIX aHKepHTO- 
TbIe DJICEMeCHTbI OUCHb MHEPTHBI B pnix KOHK peli 


oH OOcTaHoBKe (Tab. 2). Comep- — 


@ocartuo- 


ave Fe B AHKePHTOBBIX KOHKpe- _—9une-_|cuneponae-| Bwemato- |ABKepxTo- | Buenyaro- 
} MeHT 3HTOBbIe |ljMe rnuHpi|BPIe KOHK- |uyHe MOpo- 
HAX MeHbIUe, YM B VIHHAX, T. e. Honk penn peut Tel 

fe MpakTHyeckH He MHrpupyeT K ~_ 

jOUKaM OOpa30BaHHaA aHKepHta; oes h 50 
{OABMKHOCTh P u Mn cpaBHNtesb- Palen, 5,30 0 ae 5,30 
fo Heppicokas. IIpu stom coxpans- a o 0-40 

itch TOT pA MOABUXKHOCTH, Mn oar OF 0,04 Ne 0,03 
toroppili ycraHoBseH Ha cHjepo- ; a 0.47 
EJIC3HTOBBIX KOHKpelluax: Fe —> Pp BSS 0,06 a 0,03 
43 =a Mn. 20,8 5, 


| Tor qdaxt, uto Fe mpaxruye- 
jee He JBHKeTCA B YCJOBHAX OOPaSOBaHHA AHKePHTOBbIX KOHKPellHH, CO BCeH 
YeBUAHOCTbIO MOkuepKuBaeT, uTO Fe u Ca ABMAIOTCA JJICEMeCHTAaMH, B3ANMHO 
ICKJOUAIONMMHCA, HIM «aHTaPOHHCTaMH», TaK KaK B YCJIOBHAX OOpas0BaHuA 
AHKePHTOBbIX KOHKPellHi NOABHXK- 
HOcTb Ca oueHb BpIcoKaa. B JMare- 
peAHHe COLepRKanHA MaJIbIX 3JJICEMCHTOB B Kap- He€8e, B l1polmecce lepepaciipeee- 
OHATHBIX KOHKPeILHAX H BO BMeLLaIOULNX nopofsax HHA BelUleCTBa, 3JIEMCHTHI CTPeMAT- 
B TbhICAUHbIX RONAX MNpoueHTa Ha HaTypaJIbHyto Ca O60cObuThCA mpyr OT apyra, 


Ta6Onauna 3 


by 


Oe _ O6pa3s0BaTb Soviee HJIH MeHee 4HC- 
| Huxnnit Cp ennui Bepxnuit TbIe CKOMJICHHA. 3To OOCTOATEJIbCT- 
eects Por gaa seneson MeaR OG BO Opto oTMeyeHO H. M. Crpaxo- 

“a Con TrJ1uHa or! TIuvHa Pe TaiHa BbIM Ha COBPeCMCHHbIX KOHKPelWwAx 
KOHKD. KOHKD. konkp.| ss IT. B. SapumkumM Ha KOHKpelHAX 
Jjou6acca (°, 1). 
Cu | 41,40] 5,10] 2,00 | 6,00] 2,00 | 5,00 SToT xe tbakT yCTaHOBJIeH H B 
oc ie tp a eae Aa epee MaliKOMCKHX KapOOHATHBIX KOH- 
1 ? ? ? ? ? 
Co | 0750) 1/00] 0:20) 1’00| 0'20 | 2,00 “Pewuax. IIpumepom  aBusiores 
V 5,00] 14,00] 4,00 | 20,00] 5.00 | 14,00 O6ocoOeHHbIe MAKPOKOHKpellHOH- 
Sr | 20,00] 20,00} 4,00 |20,00| 3,00 | 10,00 HbIe CTSX%KeHHA MHPUTAa U cbocsara 
ee Ae ee io ee a eee Ca B ruiHHax, a TakxKe KPyMHpIe 
0 ? ? = ? ? 9~ "T = 
Ga | 0,00] 0/20| 1700 |10,00] 1.00 | 5700 KO#KpewHu cocdbara Ca, BcTpeyaro 


ULMecs B Ajipax KOHKpelMi Cuepo- 
mie3uta. Pa3sHad reoxHMHyeckaA 
NOABHKHOCTH Fe, Mn, P, crpemseHve UX K O6Pa30BaHHIO COCCOOJICHHBIX CKOI- 
neHHH (XHMHYeCKaN LudpepeHuvalHA) ABJIAIOTCA, Kak 3TO NOKa3ad H. M. Crpa- 
XOB Ha COBpeMeHHbIX OCaKax (11), XapakTepHbIMH YepTaMH reOXHMUH MareHes3a. 
OTH %Ke 3AKOHOMEPHOCTH BCKPBIBaIOTCA HW Ha JPeBHHX OCaKaX B MalKONCKOLi 
BUTE. 

O6pallaeT Ha CeOA BHHMAHHE NOBbIMeHHOe COepKaHue cboc*opa Hu MaprauH- 
a B KapOOHATHbIX KOHKpellHAX. Mocdop B KOHKpellWAX COPa3syeT CBOH CaMo- 
CTOATCJIBHbIC MAKPOKOHKPelHH WIM NATHA CrylleHHA, a MapraHell H30oMOpHO 
3ameulaeT Fe uu Ca. 

Maye cOcTOHT JeJIO C MaJIbIMH SJIeMeHTaMH. B suTepatType JO nocaeqHero 
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BPe€MeHH CYILeCTBYIOT He COBCeM ACHbIC MpeACTaBJIeHHA O CTeNeHH yuacTHA Ma 
JIbIX 3JICEMCHTOB B J\HareHeTHYeCKOM KOHKpPellMeoOpasoBaHun (?,° °,”,1°,14) 
Heyasuo II. B. 3apuukum (°) Opwin nowyyeHbl HHTepecHble PeSyJIbTAaTHI, 
BCKPbIBalolule XapakTep MOBeeCHHA MAKPOSJIEMEHTOB B MareHeTHUeCK 10 CTaHIO 
j\peBHero KOHKpellMeoOpa30panua. M3yuenHe MM cOfepxKaHHli MaJIbIX 9/14 
MCHTOB B KOHKpellHAX HM BO BMeLllaIOWlHX NopofaxX NWOKasaJlo, 4TO MaVJIbIE 
QJICMeCHTbI He yYaCTBYIOT B MepepacnpeyeyeHHH BellecTBa, 3a MCKJIOYeCHHeM 
Ba uSr. | 
AvasorMuHad KapTHHa HaOsO,aeTcA HM B OTJIOXKEHHAX MAHKOMNCKOH CBHTHI. 
B ta6. 3 n0Ka3aHbI CpeqHHe COJep2xKaHHA STHX JJIEMCHTOB B KOHKPpellMAX 
W BO BMellaioulux nopowax. Kak BuXuM, Kakol-J1M60 akTHBHOH KOHKpeluH Cu, 
Cr, Co, Ni, V, Sr, Be, Mo u Ga B kapOoHaTHbIX KOHKPelHAX He HaGwlOMaeTca;) 
HalpOTHB, CpedHHe coepxXKaHHA MX BO BMellalolWlMX Noposax BO MHOFO pas' 
6obue, YEM B KOHKPellHAX (3a HCKJIOUeHHeM COJepxKaHuA Sr B KOHKPelWMAX 
HWKHero Malikona). Takum o6pa30M, B yCJIOBMAX [MareHe3sa MaJIbIe 3JIeMeHTBI 
lpakTH¥ecKH He MHIpPHPyIOT K TOUKAaM OOpa30BaHHA KapOOHaTHbIX KOHKPelMA,| 
T. €. He IPHHHMaIOT HHKaKOrO y4acTHA B KOHKPellMeoOpa3z0BaHHn. 
Uro kacaetca Sr, TO erO H€CKOJIbKO MOBBILMeHHOe COJep2xKaHnve B OTMOMKCHHAX 
HMKHerO Malikola OObACHAeTCA TeM, YTO HaKOMWIeHHe JlaHHbIX OTJIOMKeHHH! 
IIPOHCXOHJIO B YCJIOBHAX HOPMAJIbHOTO MOPCKOrO pexKHMa, NpH KOTOpOM Sr 
coocamasicad BMecTe c Ca. 


H.0 


= SS eee 
OE ER COMES Cae Ot OPO 5 SO 


M15. 20. ea, 


O10 Cre Gbry iy 53 


Puc. 1. CooTHomenHe MavIbIX 91eMeHTOB H HepaCTBOPMMOro ocTaTKa 
B KapOOHa@THBIX KOHKpelHAX (MO aHHbIM XHMHUeCKHX aHaJIH30B) 


Ilo-BHMMoMy, B xofle AMareHeruuecko murpaluu Sr npHHumaer yuacTue 
BMecte c CaCQ;, nockosbKy HaOs0JaloTca ero MOBBILUeHHBIe coyepxKaHHa B 
KOHKPel\MAX HMXKHEFO Malikonla B CPaBHeEHUH C COep%KaHHeM eFO B KOHKPelHAX 
43 CpefHero M HWxKHero Malikona. Ho murpaltuA ero He TaK HHTeCHCHBHO Mmpo- 
TekaeT, KaK BCeX Apyrux semeHToB (Mn, P, Fe). 

Ha mMaiikoncKux kapOoHaTHbIxX KOHKpelluaAX OpwIO TIpOBepeHO npesnosowe- 
Hue H. K. JIauenxo (°) 0 BO3MOxKHOIi KOHICHTPallHH MaJIbIX 9/IEMCHTOB B eH- 
TpaJIbHBIX YaCTAX KOHKPelMH. Oxa3aocb, 4TO CcosepxKaHHe 3eEMeHTOB B LeH- 
TPasIbHbIX YaCTAX KOHKPelHH BO MHOPO Pa3 MeHbIlle, Heke B NepucepuiiHpX. 
STO MPOUCXOAMT NO TO NpHUMHe, YTO COxepxKAaHHe MaNbIX 3JIEMCHTOB B KOH- 
KpellHAX ONPeWeAeTCH KOJIHYECTBOM HepaCTBOPHMOrO OCTaTKa B HHX, T. e. 
MaJIbI€ SJICMCHTbI MeXaHHYeCKH MoMaaloT B KOHKDPelHH. 3 
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|| Kak ormeyasocb Bbillle, B KOHKpelMAX MpPHCyTCTBYeT 3HAYHTebHOe KOUIMYe- 
#30 HepaCTBOPHMOrO OCTAaTKa, MpefCTaBJeHHOrO TvIMHaMH HW TeppHreHHbIMH 
\;HepasiaMH: KBaplleM H MNOJIeBbIM WnaToM. HepacTrBopHmpii ocTaTOoK B 
\{POOHATHBIX KOHKPeIMAX ABJIAeTCA OGJIOMOUHBIM MaTepHaJioM, 3aXBaYeHHbIM 
IH OOpa30BaHHH KOHKpelluit. 

|| Misyuenne BellecTBeHHOrO cocTaBa MaliKONCKHX KOHKpellul noKa3aJi0, uTO 
\ep2kaHHe MMHepaJIbHOFO HepaCcTBOPHMOrO OCTaTKa B HUX YBeJIMYMBaeTCA OT 
(HHTpa kK _ lepndepun. 

By4eHHe COOTHOMeHHH Ta6auna 4 
JIbIX 3JIEMCEHTOB UH He- 


| CTBOPHMOrO OCTaTKa B Conep2KaHue MaJIbIX 3JIEMeHTOB B (ocaTHBIX cHZeponsesu- 
pOoHaTHEIX KOHKpeluax TOBBIX KOHKpelHAX (B TbICAYHEIX JOAX MpoleHTa Ha Ha- 


a Opo 
DKa3aJio MpPAMO MIpomop- — _ monica alee 
i eMC Sae- lO6p. Ne 129/O6p. Ne 296/O6p. Ne 137/06. No 120] O6p. Ne 7 
PAK AVY KOJIHYUCCTBOM MH- MeHT (Mp?) (Mp?) (Mp?) | (Mp?) (Mp?) 
PpaJIbHOTO HepacTBOpH- 
ee ee ee 0,70 2,60 3,70 0,60 4,00 
phepwaHvem V,Cr, Ni, = cr 1,40 4,20 ? Her 5,00 
ju (puc. 1). Ni 1/50 2°40 4,40 4,70 2'40 
UerkoH 3aBHCHMOCTH a ne ee a poe Meee 
BUAHO [uid Co, ero M0- gy 4°50 5,00 7.50 500 450 
PAeHUA B YCJIOBHAX POP- po, | 9/10 9,85 5.00 3.76 3,30 
MpOBaHHA WHareHeTHyeCc- M.H.o.| 11,98 24,80 28,04 17,36 27,88 


MX KapOOHAaTHbIX KOHK- 

MIIMH He COBCeM ACHO. 

IIpeqnomaraocb NMOBbIIMeHHOe COJepKaHHe MaJIbIX JJIEMeHTOB B (ocdaTHO- 
HMJePOMe3HTOBbIX KOHKPellWAX, MOCKOJIbKYy (ociaTHoe BelIeCTBO, ABJIAACb 
OPOWIHM COP6eHTOM, MOIFIO 3aXBaTHTb STH JICMCHTHI HM BOBJIEUb HX B Mpolecc 
bepepacnpeyemeHua BellecTB. Ho anaH3pl PocdaTHbIxX CHepOnJeSHTOBbIX KOH- 
pellHi He au OKUMaemMbIxX pe3sybTaTOB. M3 Ta6. 4 BUAHO, YTO COJepxKaHHe 
doccbaTHBIX CHepome3HTOBBIX KOHKPelWAX MaJIbIX 3JICMCHTOB IIPHMepHO TO 
€, UTO H B Apyrux KapOoOHaTHBIX KOHKPellWAX, H 3aBHCHT OHO OT KOJIMUeCTBAa 
PacTBOpHMMOroO oOCcTaTKa. 

| V3 Bpimen3ioxKeHHOrO cCyeqyeT, YTO MaJIble SJIEMCHTHI, B OTIMUHe OT Fe, 
Mn u P (3a ucksoyeHHeM, MoxeT ObITb, Sr) He MPHHHMAIOT yUaCTHA B MIporec- 
He IlepepacnpefeseHuA BelllecTBa B YyCJIOBHAX” POPMHPOBaHHA KapOOHATHBIX 
t(oHKpeuun. CozepxxaHHe HX B KOHKPelHAX, BEPOATHO, MOJIHOCTbIO OMpeseA- 
ITCH KOJIMYeCTBOM MHHepaJIbHOrO HepacTBOpHMOrO OCTAaTKAa, NpucyTCTBYyIOWero 
KOHKpellHAx. 


Toerynuso 
24 V 1959 
UMTHPOBAHHAA JIATEPATYPA 


1A. TI. ApxaunreabeKkun, Brronant. MOI, org. reon., 12, Ne 3 (1934). 
H. T. BpogacKkaas, COopxH. O6pa30BaHHe ocasKoB B COBpeMeHHBIX Bomoemax, H3q. AH 
CCCP, 1954. 893.C.3anmmMau3048, COopH. nmamatu akag. A. JI. ApxanrenpcxKoro, 
3n. AH CCCP, 1951. 49.C. 3aamaun3oun, E.C. Uiumosa, JAH, 85, Ne 4 
11952). 5&9. C. 3aamans3on, H. B. Jiusyuos, AH, 86, Ne 6 (1952). 
Tl. B. 3apunuKkud, JAH, 115, Ne 5 (1957). 7 JI. M. Kuasesa, Coopn. Ob6pa- 
OBaHHe OCayKoB B COBpeMeHHBIX Bomoemax, M3yg. AH CCCP, 1952. 8 J.C. Kop xun- 
kui, 3am. Beepoc. munepan. o6m., B. 3—4 (1942). ® H. K. Ji amenxk o, Unx. pao., 
B10 (1925). 99 A. Tl Maatora, HAH, 48, Ne 2 (1945). “HH. M. Crpaxos, 
S6opH. O6pasopanne ocaqkos B COBpeMeHHEIX Bofloemax, HW34. AH CCCP, 1954. 


1269 


LY 
Lt ae 
—“te* F - 7 Lf Gir 
gee th ci. ti : “ 21g yy See 
evens errr em: 
Lf oe t ‘ ts 7 . 
a i =~ 8 D FRR 1ORoY a 
’ ] - 
7 7 T iFIRNK Pe a 
e xia rt 
non = a - 
‘ R bt 14 OC) Wh 8 
De) as Hungien <Spieirstonl ac 
i | , ARES RRO rare. 
ees " * ¢ » ~ a Fits PGs *h ue: yi * 
= yt ; SL (RORSRSAG oat 
Fe 4 t wa ths} Sut hy 
— 2@ Fs a - y 
. v t Kitt lis 
cay _ & 
¥ sp 5" v—" 
' : : wrapenueE 
’ - o 2 ‘ 4 
a ’ 
‘ j 5 ; ; ‘ 
t 
Ls S at 
i 2 ts 
F 
~s 


Jloxnann AKkayemun nayr CCCP 
1959. Tom 128, Ne 6 


OKEAHOJIO‘H A 


K. B. BEKJIEMMIUEB u E. A. JIYBHbI-TEPIbIK 


PACHIIPEEJIEHHE 300MJIAHKTOHA B CEBEPO-BOCTOUHOM 
YACTH THXOFO OKEAHA 3HMOM 1958—1959 rr. 


(ITpedcmaeaeno akademuxom A,. A. T puzopvesim 24 VI 1959) 


- 


Cegpepo-Bocrounand uacTh Tuxoro okeaHa JO HacTOsIero BpeMeHH He Opiia 
‘CCueqOBaHa COBeTCKHMH 9KCHequunAMH. Matepual Qua WaHHol cTaTbH Ob 
OpaH BO BpeMsA TpaHcnaluduyeckoro (29-ro) pelica «Bura3sa», mpoxo,uBuero 
(ceBepHoH uactH Tuxoro oxeaya c 5 X 1958 r. no 14 III 1959 r. B coorsercr- 
‘MM C miaHoM MexyyHapogHoro reodusnyeckoro roa. COoppl maHKTOHa ObI- 
M m1poBeyenb! Ha 182 craHyuax, U3 HUX Ha 136 cTaHUMAX OI CleNaHbI KOJIH- 
CTBCHHbIe JIOBLI 300MJIaHKTOHA. COop 300NaHKTOHAa B Oovee OoraTHIX BOaXxX 
OBOAWJICA WIeIKOBBIMH CeTAMM J[>KenH (37 HUTOK B | cM) Cc AHaMeTpoM BxoO]- 
ro KOJIbIla 37 CM, B Ooulee 6e€AHEIX BOJaxX — c AHameTpom 80 cm. lopH30HTHI 
Ba: 500—200; 200—100; 100—50; 50—25; 25—0 m (umu 25—10; 10—O »). 
JIA COOPa MaKPOMJaHKTOHA CJIyKHI Nesarnyueckuh Tpan Mcaaxca — Kuzpa. 
\poMe TOro, B Halle pacnopsxKeHHe NocTyNaJ NpHJIOB U3 HXTHOMMAHKTOHHbIX 
YAuu JIOBa, B YaCTHOCTH — H3 MeJIKOAYeHHOFO MOBeEPXHOCTHOrO Tpawa. Bcero 
Mb1IO UcNONb30BaHO 1114 npo6 300nmaHKTOHa, W3 HUX 815 KoMHUeCTBEHHBIX. 
( OONMAHKTOH OOpadaTHIBaJICA NO NPHHATOH Ha «BUTA3Ze» METOAHKe, CO B3BELIH- 
faHHeM IIpoObl Ha KyCO¥KaX WeNKOBOrO «rasa». B pe3yubTaTe nowyuaJicA Bec 
fBlpOro cecTOHa B | M®, KOTOPBIi B Ja/IbHelWeM W3/IOX%KCHHH HAaSbIBAaeTCA pau 
|paTKocTH OHomaccol. 

| B uccaeqoBaHHOM palioHe KOJIMY¥eCTBO WaHKTOHa B Ppa3HbIX MeCTaX KOuJe- 
faJIOCb OT HECKOJIBKHX MHJJIMrpaMMosB Jo 2280 mr/m®. Ha 60% craHuni c Ko- 
THYe€CTBEHHbIM JIOBOM cpeHAA Onomacca B culice 0—100 M He mpeBbilasa 
(00 mr/m®. Hau6osee Gorath pation, c GuomaccoH, mpeBpiuapme 500 mr/m?, 
hacnOJlarasica WIMpOKOH MOOCcOh BAONb nobepexkba Kanagp uv B AsacKHHCKOM 
‘amuBe (cm. puc. 1). [loppmmeHue Ovomacchl B STOM paloHe ObWIO BLISBaHO JMa- 
‘OMOBBIM «IlBeTeHHeM». ToJIbKO 6143 ocTpoBoB Kopovieppr Wapsiotthi noBbille- 
ive O6uomacchl OblIO O613aHO 300NaHKTOHy. Han6oubuiaa 6vomacca, HalieH- 
loa Ha 50° c. WI., OblIa B OCHOBHOM CBA3aHa C COMJIBHBIM pasBHTHeM AHaTOMeH 
Rhizosolenia alata. 

_ VWiurepecho cpaBHUTb Hall JaHHple C pesyJbTaTaMH, NOJYYeHHBIMU KaHaJ- 
+KMMH HCCIeEMOBaTeIAMM 3a Tom Wo Hac (231 —4 III 1957 r.) k ceBepy or 
11° c. m. (%), Kanaqupr coOupator miankToH B coe 0O—150 mM Tak HaspiBaeMoH 
‘TAHJapTHOH THXOOKeaHCKOH CeTKOH, CeJaHHOM M3 HalJIOHOBOrO rasa, O.1M3- 
<Oro K Halllemy Kpynavomy cuty Ne 150. B ormuuue oT HalMx ceTel «cTaHapT- 
iad THXOOKeaHCKad CeTKa» MOUTH He yepxKuBaeT c:puTONMaHKToHa. Iloatomy 
“ecTa, 3a€HATbIC «ILBeTeHHeM», B COOpax STOH CeTbIO NpeACTaBAIOTCA HanOoulee 
SOMHbIMH, a B COOpax HalluMMu ceTHMH — HauOouee CoraTHIMH. CoBnayeHne Be- 
IMYHH OMOMACCHI HM KOHDUrypaluu Wiowlakqeh, 3aHATHIX OMpesemeHHOH OuOMac- 
‘Oli Ha Hallieli KapTe H Ha KapTe, NOCTPOeCHHOH NO KaHaJICKHM JaHHbIM, Culeqyer 
IPH3HATb XOPOLIHM, OCOOEHHO eCIM yuecTb, YTO COOPbI OblIH CeMaHbl B PpasHbie 
‘OMbI, PasIM4YHOH MeTOAMKOM WM NpPH pasMUHO ceTKe cranHunH. TaBHoe oTvn- 
[Me Mex Jy OGCHMH KapTaMH COCTOUT B TOM, YTO B TeX MeCTaX, Te y Hac Ono- 
jacca mpepbiiana 500 mr/M®, y KaHaqueB OHa Opivia MeHee 10 Mr/M*: OfHa Kap- 
‘a mpecraBsineT coOolo Kak Obl HeraTHB ApyroH. OueBuHO, YTO 3a BHIYeTOM 
oopocvieH mpvOpexkHbIe KaHaCKHe BObI H AJACKMHCKHH 3aJIMB OKa3aJIHCb 


tT 


6bI CAMBIMH GeLHBIMH H y Hac. TakHM O6pa30M, BbIACHAeTCA OObINOe CXONCT 
B paciipeyesleHun (a CIeMOBaTeJIbHO, H B YCJIOBHAX KH3HH) aACKMHCKOMO Mla 
KToHa 3umMol 1957,u 1958—1959 rr. J|1a sTHX CpOKOB xopolio coBlaya 
WH J\MHamMuecKHe KapTbI MoBepXHocTH (°). 

Kpome cepepo-BocTouHoli yacTH Maplupyta, Ouomacca Govtee 500 mr/M?® ObWl: 
cOHapyxKeHa HaMu elle Bcero OHH pas: Ha 176° 3. 0. Mexay 40 u 41° c. oF 
rye OHa Oba BbIg3BaHa CKOMeHHeM cabm Weelia cylindrica. Ha tore MoBb 
mweHHsa Onomaccsr y KanucdopHuu u y Tapaep cKopee Bcero 0683aHbI O/130CTI 
6epera. Ha okeaHcKHX KOHIax pa3pe30B no 25 u 30° c. WI. y3KOe NATHO NOBbr 
WeHHOH OMomaccbl’ coBMafaeT C MOTOKOM BOB H3 THXOQKeaHCKOrO peuda; 


= 


Puc. 1. Bec chiporo cectona B cnoe 0 — 100 m (mr/m’). J — > 1000; 2 — 1000—500; 
8 — 500—100; 4— < 100 mr/m?, Touxu — mecta cTaHUH? ¢ KOJIM4eCTBEHHBIMH JIOBaMH 


3anayzHee TapaticKux OcTpoBoB, Ha 173° B. A., 6Guomacca Ha cTraHuMHU Ne 4346 
6pia Gombe 100 mr/M® 3a CUeT CJIM3HCTbIX 2XHBOTHBIX (KPYMHbIe KOJIOHHH pa- 
AHOAPHH, MeIKHe OOoOUHUKH). Ene 3anaHee Obi10 [Be CTaHUHH C OOULHM yBe- 
JIHUeHHEM KOJIMYeCTBa (UTO- HM 300MIaHKTOHa. Ha pa3pese kK CaHrapcKomy 
MpouMBY, ceBepHee 34° c. m., rle 6HoMacca BOspOca, y2xKe NOABUIHCh Oopeasib- 
HbI€ 2XHBOTHBIE. 

OcuHosBHple 300reorpadvyeckne Tpauullbl B HCCeqOBaHHOM paloHe ObIJIP 
cnenyroumumn. Ilo 44—46° c. mi. npoxogqusa tomwKHad PpaHulla GopeasbHou O6wa- 
cTH. Kpome Bog, HanOovlee 61M3KUX K AleyTCKHM OCTPOBaM, HaceJleHHe BepXHH? 
cjloeB Ha BCeH aKBaTOPHH cCeBepHee STOH FpaHHIbl ObwIO 1OX%KHO-GopeasIbHbIM 
B OTKpbITOM OKeaHe Hal CJIOeM TeMMepaTypHOTO CKaUKa XKHBYT 10%KHO: 
6opeambHEI Calanus pacificus, C. plumchrus, Eucalanus bungii bungii, Met. 
ridia pacifica, Oithona similis, Limacina helicina; nog cnoem ckauxa C. paci: 
ficus OTCyTCTByeT, HO 3aTO HMeeTCA CeBepHO-6opeasbub C. cristatus. CxoqHoe 
BepTHKa/bHoe pacnpesenenue Calanus cristatus u C. pacificus o6Hapyxexc 
B CeBepo-3anaqHoH uacTH Tuxoro oKeaHa, B 30He cMelleHHa BOX Kypocnc 
u Oscuo ('). Baus AneytcKux octpoposC. pacificus orcyrersyer, a C. cristatu: 
NOJHUMaeTCA MW BCTpeyaeTcA Ha CaMOl MOBepXHOCTH. 

B AnsacKHHCKOM 3aJIMBe CJIOH CKauKa BbIPaxKeH MeHee pe3KO, UeM, CKaxKeM 
Ha 176° 3. J., BOAbI NepeMewannl yume, u C. cristatus u C. pacificus scrpeua 
IOTCA TaM BMecTe. Bocrounee 142° 3. 1. B ANACKMHCKOM 3aJIMBe B CaMbIX BepX 
HHX TOPH30HTAaX B HeOOJbIIOM KOJIMYECTBe BCTpeYaeTCA HECKOIbKO BUZOB TPO 


WTP) 


WPCKHX 2KMBOTHBIX, a Calanus pacificus onycKaerca Ha ryOuHy. Sto ecTb 
|/IbTaT NOBEPXHOCTHOFO TeyeHHA C ora, U3 TuxookeaHckoro Jpeiica. 
Ory OT OopeabHOK OGMaCcTH M@EKUT 30Ha, B OCHOBHOM HacesieHHad B Cu0e 
|100 mM cmMemaHHol OopeambHolt Mu TponMueckol cdayHo. Ee 1oxKHand rpaHu- 
Wier or 40° c. m., 176° 3. 4. Ao 35° c. wi. y Geperop Amepuxy, 7. e. mpuMep- 
j;OBMayaeT C rpaHulleH Box TuxookeaHckoro pela. Hacenenue 9tToli 30HbI 
|bHO OOCTHEHO Ka¥eCTBEHHO HM KOJIMUeCTBeCHHO. TaM XKUBYT TOJIbKO HalOoulee 
/MTEPMHBIC TipeACTaBUTeIH OOeHX CMeLIAaBLIMXCA (ayH. OHACMHKOB B [pelide, 
|SH,HMOMY, OY€Hb MaJIO: B OTKPBITOM OKeaHe TOJIbKO B [pelicbe BcTpeyaerca 
itta minima (*, °), Eucalanus bungii californicus (Hamu Janupie) u Mycto- 
im californiense (°). 

{K tory oT Box TuxooxKeanckoro Apetitba bayHa CTaHOBHTCA B OCHOBHOM Tpo- 
ecko: Physalia, Pterotrachea, Limacina inflata, L. bulimoides, Pleuro- 
ma xiphias, P. abdominalis, P. borealis, Metapenaeus, Halobates ut. mn. 
{anpaBJieHHH Ha lor OoratcTBo dayHb! BO3pactaeT. OyHako BocTouHee Tapaii- 
4X OCTPOBOB OHA B CpeJ{HeM 3aMeTHO OesHee, 4YeM K 3anagzy oT Hux. II] puunHon 
TO ABJIMeTCH PaciipocTpaneHue B BePXHUX COAX Mexk]Yy Tapaamu u Amepn- 
Bo TuxookeaHcxoro Apelicba. C sTuMM BOLaMM pacnpocrpaHserca ameKo 
mor OopeasbHaa Limacina helicina. Bomb camprx Geperos AmepuKku ruryOxke 
M y3KOH MOJIOCOH pacnpocTpaHsaioTca c ceBepa CyOapKTHYeCKHe BOJbI, HMeIO- 

CMellaHHoe (TpomMyeckoe HM 10x%KHO-GopeadbHoe) HaceseHHe. B sTHX BOsaXx 
anus pacificus pacnpocrpaHeH Ha tor Jo 25° c. m. 
|B BocTrouHoH YacTH OKeaHa CaMoe OoraToe TpoMMYecKOe HaceeHHe BCTPeyeHO 
M™ Ha 20° c. W., K ory OT OKOHeu¥HOCTH 1-0. KanucbopHua. OcHosy eFro co- 
ipusu Clausocalanus u Oncaea. BecbMa xapakTepHa Jia 9THX MecT mITepo- 
ja Hyalocylis, konenogsr Eucalanus inermis u ogHa Bleuromamma, Hurga 
Hee He BcTpeyeHHad. Ha 25° c. ml. H B MeHbIeM KONMYeCTBe Ha 20° Cc. UL., 

3 OeperoB MekcukH, MbI BCTPeTHJIM OOJIbIUHe CKOMJICHHA KPYNHbIX OpaHxe- 

KpeBeTok Pleuroncoides (cem. Galatheidae). OHu B OCHOBHOM OblIH cocpe- 

OUeHbI Y NOBEPXHOCTH, HO NOMMAaHbI MU Ha ruryOuHe 100 M. 

SanayHee TapaticKux OCTpOBOB TWJIaHKTOHHaA (bayHa Obwia OoraTa H OUeHb 

HKO ObIJIO KOJIMYeCTBO JIMYHHOK M MO3HeH MOJIONM JOHHBIX *XMBOTHBIX, B 

THOCTH H€MePpTHH, MOJIMXeT, MOJIJIIOCKOB, MIMa@HOK, MOPCKHX exKelH HU 3Be3/, 

MaTONO, KHINeCYHORKAGePHbIX, JIAHLeCTHUKOB. 

_ XopouluM moka3aTeieM pacipocTpaHeHua NO riyOuHe cyOapkTHyeCKHX BOL 
MeIOULHX OopeasbHoe HacesleHve) ABMAeTCH MeslarMueckad aHHeuya Poeo- 
us meseres. IlenTp ee OOHTAHHA HAXOJMTCA B CaMOH CeBepo-3allaqHOH YacTH 
iXOro OKeaHa. B 3anaHoli YacCTH OKeaHa OHA Ha IOP He CIlycKaeTcA, a BAOIb 
peros Amepuku (HO He y camoro Gepera) npocuiexkeHa Hamu Jo 20° c. m. Cue- 
BaTeJIbHO, Tuy6xKe 500 M oOacTb cMelIeHHA TpomMyeckol HM Oopea/bHoH 
2pXHersyOOKOBOLHOU) (ayHbl HAXOAWTCA NpHMepHO B TeX %*e KOOpAMHaTAX, 
© uM BpIle 500 M, HO, MO-BHJMMOMY, HeCKOJIbKO JlaJiblue MpOcTupaeTcs Ha Ir. 
1K wO6e3HO coobuyus Ham JIxKoH Max-layaH (CkpunmcoBcKHi MHCTHTYT), 
| Hament Poecbius y AMepuHkaHCKHx OeperoB BIWIOTh AO 9KBaTOpa. 

Takum o6pa3som (0 KpaliHeli Mepe — BO BpeMA HallMxX paOoT), OCHOBHEIe 
PTbI paclipeyesieHHA WaHKTOHa B BOCTOYHOH yacTH Tuxoro okeaHa Obl 
A3aHbI KAYeCTBCHHO HM KOJIMYeCTBEHHO OeHbIM BoAaM TuxooKeaHcKoro Jpel- 
1. IIpumepHo oKosio 150° 3. 2. OHM OTKJIOHAIOTCA OT WIMPOTHOTO HampaBJeHun 
OKA3bIBal0T CHJIbHOe BJIMAHHe Ha HaceseHve OopeaJbHOH UH, OCOOeCHHO, TPOMH- 
cKoH o6acTei B MpMaMepuKaHCKoH TpeTH Tuxoro oKeaHa. 


MuctuTyT okeaHoJlorMu Iloetynusac 
Axkaylemuu HaykK CCCP 12 VI 1959 
UAMTHPOBAHHAA JIMTEPATYPA 

1K. B. Bekaemuwes, B.A. BypKkos, Tp. Uucr. okeaHon., 27, 55 (1958). 
{. B. Ilapuu, Oruer 0 pa6otax 29 peiica 3/c «BuTasby, 3 (1959). *% B. A. Wupen, 
1 xe, I (1959). *R. Bieri, Limn. and Oceanogr., 4, Ne 1 (1959). ° T. Hida, 
scial Scientific Report, Fisheries Ne 215, Washington, 1957, p. 1. _% Physical, Chemical 
{ Plankton Data Record; North Pacific Survey Jan. 23 to March 4, 1957. Fish. Res. Board 
nada, Joint Comm. Oceanogr., Nanaimo, 1957. 
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ITAJIEOHTOJIOFH 
————— ee 


B. If. MACJIOB 


NOJIYMAPA3MT H3 TPETHUHbIX BAIPAHbIX BOJOPOCJIEM 
(CORALLINACEAE) 


(Il pedcmaeneno axademuxom H. C. Iamcxum 9 VI 1959) 


Cpequ HbIHe 2KUBYUMX OarpAHbIX BOMOpOCcehH OOHApy2XeHO HECKOJIbKO Cop: 
napasutos. Cpegu ce. Corallinaceae u3 kacca Florideae u3BecTHbI Be POPMb 
Choreonema thureti (Thur. et Born.) uChaetolithon deformans (Solms), Kore 
pble NapasuTHpyIoT Ha lOxKHBIX BUaXx Corallina. SapaxkeHHble WIeHHKU NOcJeJ 
Heli HeMmpaBHJIbHO BeETBATCA HM OOpacTaioT WeJIMKOM Napa3HTa, OT KOTOPOFO Bb 
XOAAT HapyKy TOJbKO OTBEPCTHA KOHLeNTaken. 

B uckonmaeMoM COCTOAHHH, BBHAYy HCues3HOBeHHA MATKUX TKaHel pacTeHHs 
oOHapyxeHhe Takoro pola NapasHTH3Ma MpeACTaBJIAeT 3HAYHTEJIbHbIeC 3aTPYD 
HeHus. B TpeTHYHbIX H3BECTKOBbIX GarpsxHKkax YKpaHHb! u3 cem. Corallinacea 
ylanocb O6Hapy2XHTb OLHY opmy Hus nogcem. Melobesiae, Beqyuly1o, NO MOeM 
MHeHH1O, MOJynapa3vTHyeckylO %H3Hb. Ona Ha3BaHa Melobesia (Lithoporel 
la) parasitica Mas]. (') w onucaHa kak SNMCuT, BHEAPAIOULMHCA MPH ee *KU3H 
OT€JIbHbIMH HHTAMM B Jpyrve KopaJMHalneBble. B pesysbTaTe TaKOrO BHeD 
PeHHA HOPMaJbHBIM pocT XO3AMHA HapyllaeTcH HM CTpOeHHe «TKaHM» MocweL 
Hero pe3ko u3MeuHsertca ((1), crp. 153—154, puc. 766, Tabn. 56, 64) *. 

Tak, BHytpH Archaeolithothamnium irinae Masl. u3 BepxHero TOpTOH 
Mejo6op 9Ta BOLOpOcb Oblia COHapyKeHa B BUe OTICIbHbIX HUTeli, BbID 
KOTOPbIX IIpaBMJIbHaA «TKaHb» ApXeOJIMTOTAMHHA BHe3anHO mpHoOperaer co! 
TaHOoOpa3Hyto CTPyKTypy, paspactatoulyioca Oyrpamu. B sTux Hapocrax Ke 
KH apXe€OJINTOT€AMHHA MeHSIOCT HE TOJIbKO CBO JJIHHY, KOTOPaad BOspacraeT, H 
H WHpHHy (yBeJMUMBAIOWLYIOCA WIM yMeHbiuwaollyioca). HopmMaabHoe pacnom 
2KeHHE KJI€TOK B BAe TOPHSOHTAJIbHbIX CepHli TepaeTca. B orsmuuve OT HOpMall 
HbIX CepHHHO PacnOJIOKeHHbIX CNOpaHruveB B yuacTKaX CJOeBMIIa, He 3aTPOH) 
TbIX Napa3HTOM, B HapoOcTaX MHOra BCTPeyalOTCA OTIebHbIeE PaspO3HeCHHb 
cnopanrun. Tak¥M oOpas0M, BHeLIHAA (OpMa MH aHaTOMHYeCKOe cCTpoeHHe xX 
3AHHa NOX BIIMAHHeM BHeApPeHHA NapasvTa HaCTOJIbKO MeHseTCA, YTO TaHHy 
BOJOPOCJIb MOMKHO ONpPefeHTb Kak Apyrok Bug. Mexyy TeM, OTIebHbIe HHI 
JlerKO MPOCJexMBAaIOTCA H3 HOPMAJIbHO Pa3BHTOrO COeBUIa B «pOHTaHOO 
pasHble) HapOcTbl HM, HECOMHCHHO, MpHHadJexKaT OMHOMY HW TOMY Ke HHAMBUT 

Melobesia (Lithoporella) parasitica Masl. JoBombHO uacTo npuKpensmsAenrc 
K Jania**, Np STOM OJHOCOHHbI€ KOPOUKH MeMOOeESHH PaCTYT TOJIbKO C BHEL 
HeH MOBePpXHOCTH YWICHHKa, OCTaBJIAA CBOOORHbIMH y3JIOBbIe YaCTH WIeHHK 
SOTO TOBOPHT O TOM, YTO MeOGe3HA Poca Ha *KMBIWeEl KaHUH, a He SnHUTHS 
poBaJla Ha OTMepleM WIeHHKe, KaK Ha OObIMHOM cyOcTpate. Kpome Toro, BHY 
PeHHAA aHaTOMUA YWICHUKa MpeTepmeBasia H3MCHEHHA B TeX MeCTAaX, Te Mes 
Oe3HA IWIOTHO Cpocsacb Cc XosaHHOM. OGlad OpHeHTMpoBKa KuleTOK u Cop) 
WIeHHKa Tak%Ke OTJMYaacb OT HOPMaJIbHOrO cyloeBuua. B mectax mMIOTHO 
cpacTaHua JByX POpM KJIeTKH BHYTPH %KaHHU KpyNHbI, OecnopsoyHoO pacn 
JOKEHI, OOALAalOT TOJICTHIMH CTEHKAMH, KaK Y MemOGesuh, HM pesko OTMMYAIOT 
OT TOHKHX HM M@JIKHX KJI€TOK MepuTa/IMA XAHUU (He FOBOPs O cpeqNHHOL «TK 


* Tenepb Nomyyenb! JONOMHHTeIbHbIe ZaHHble, KOTOPble NPHBOAATCA HMKe. 
** TopToHcKoro Bo3pacta. 
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>). B HeKOTOpBIX MecTaX BHYTPH WleHHKa XO3AHHa BUA Tpanula Mexky 
IMH KPYUHbIMH OecnopaAROUHBIMM KJIeTKaMH WM KJIETKAMM 2KaHHH, WH, MOXKET 
b, Ml€pBble CJlelyeT CUHTaTh 3a BHEAPUBLIYIOCA TKaHb Meo6e3uH. Ho B Apy- 
MecTax HaGl0jaeTCA NocTeMeHHbI MepeXO] B HOPMAJIbHbIe KJIETKH CpeTHH- 
/M «TKaHM» *KaHuH. Hutu Meno6esuu Kak OYATO NpocuexKUBAIOTCA B BHI TO.I- 
IX KJI€TOK, CPOCIWIHXCA C «TKAHbIO» Ka- — 
. Ecam flake 9TH KpynHble BHYTDH- 
HAHeEBbIe KJICETKH B WIeHHKe MKaHHH UM He 
|MHaliexkaT MeloOesHH, MmOoBeeHHe Xo- 
Ha TaKOBO, 4TO HYKHO CUMTaTb 
o6e3HI0 YaCTHUHbIM Mapa3HTOM, Bpel- 
BJIMAIOWIHM Ha %KaHHtO, K KOTOpOH 
mpukpenwsetca. Ho-MowxeT ObITb 


o6e3HH, MpH KOTOPOM HaM _ TPyjHO 
NMUMTb TpaHHIbl «TKaHH» Mapasuta, u 
b TOJWLMHAa KJeTOK HW UX OobLWMAaA 
puHa TOBOpAT O KJleTKaxX MeJOOe3HH 
He. 1). 
TakuM oOpa3oM, 0 HallieMy MHeHHIO, 
HO cuutaTb dopmy Melobesia (Litho- 
rella) parasitica Masl. 3a anucuruo- 
Pa3HTHYeCKy!O BOOPOC/b, KkOTOpaA 
ila B BMjle OJHOCJOMHbIX KOpoueK Ha Puc. 1. Jania (J), okpyxeHHaa Kopou- 
BIYHOM cyOcTpaTe WM Ha xKMByuIMx *aMH Melobesia (Lithoporella) parasiti- 
ca Masl. (M). Hanpapo ppepxy KjeTKH 
HOPOCIAX, a TakKKE HHOMMa BHEAPAACb xo3suHa H3MeHEHBI, UH, BO3MOXKHO, YTO 
i MMU OTBeETBJICHHAMH B XHBYIO Oarps- HHTH MelOOe3HH IIpOHHKIM B «TKaHb» 
10 BOJOpocsb, NO-BAHMOMY, Kak YacTHy- %KaHHH WM CPOCAHCb C ee KeTKAMH 
ya napa3suT. WurepecHo OTMeTHTb, 4TO 
jf u0ouee YaCTbIM XO3AHHOM WIA STOH CPOPMbI! CJIY2XKHJIM WICHHCThIeE KOpauJ- 
Nidbl, KaK HM JIA COBPeMCHHBIX (OPM NapasuTHYeCKHX KOPAadJIJIMHAILMeBBIX. 
)praHbl pa3sMHoxweHua y Melobesia (Lithoporella) parasitica Masl. B Buze 
JOPOBbIX KOHLUeNTakeH PpasBHBaIHCb Ha SIMPUTM3HPOBaBLIHX KOPOUKAaX, 
jToppre YABaNBaJIH KOJIMYECTBO CJIO€B B 9TOM MECTE. 
| B mupoBok suTepatType MbI He BCTpeyaJH COOOMIeHHM OO MCKOMAaeMbIX Napa- 
ITHPYIOUMX OarpAHbIX BOMOPOcMAX. 
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Teonoruueckult HHCTHTYT Tloctynua1o 
Akayemuu Hayk CCCP 5 VI 1959 


UMTHMPOBAHHAA JIMTEPATYPA 


1B. Tl. Macaos, Mcxonaemple u3BecTKopble Bofopocmu CCCP, 1956. 
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Jloxaagm Akanemun nwayx CCCP 
1959. Tom 128, N 6 


ITAJIEOHTOJIOL'H f 


ll. H. JOPO®EEB u H. H. CBELUHHUKOBA 


O HAXOJIKE OCTATKOB POJIA SCIADOPITYS S. ET Z. 
B BEPXHEMEJIOBbIX OTJIOWKKEHHAX YPAJIA 


(ITpedcmasneno axademuxom B. H. Cyxaueeoim 14 VI 1959) 


OctaTKH ONMCbIBaeMOrO HMKe PacTeHHA ObIIH NOJyYeHbI H3 OOpasila NOpo: 
bl, BSATOFO W3 KepHa cKBaxkUHEI Ne 130, npo6ypeHHol Ha BumxKHesaBOACKON 
yuacTKe Ha ceBepHol oKpanHe noc. Bepxuaa Cunaunxa CpBepsiopcKol 00/1. 
O6pasel OblwI MocraBsleH Ham reowiorom B. C. [leB3sHepom, KoTOpHI cooOulMs 
TakxKe WU aHHble O paspese. OTa CKBaXKHHA BCKPbIJIa MeJIOBbIe OTJIOMKEHHA, 3a: 
Jlerarollve Ha HWKHEKAMeHHOYPOJIbHbIX H3BeCTHAKAaX OT rviyOuHbI 107 M HM BEF 
ue. Mesioppie OTJOXKEHUA 3eCb NOLpasseAOTCA Ha aJlanaeBCKy!0 (rOoTepHB— 
OappeMm) H CHHapckyl0 (aT — abO) CBUTbI HMKHETO MeJla, MOPpaHHYHy!O MBI 
COBCKY!0 CBUTY (alT — CeHOMaH) H HeHBMHCKYIO TOVJIILy BepXHero MeJia (CeHO 
MaH — TYpOH), 3aJlerarolly!o OT raiyO6uHb! 58,5 Wo 10,0 M, KkoTropas Bplle Mepe 
KPbIBaeTCH TOJIMeH MeCKOB, YCJIOBHO OTHOCHMbIX K JaTCKOMY spycy MeJia UJ 
K Taleoueny. 

HeccuieqoBasica o6pa3el, Becom OKOJIO 800 Tr, B3ATHIH c ruiyOuHbI 41,0 M, T. e. 
U3 HeHBHHCKOM CBUTbI BepxXHero Mesia. Ilopoyqa — asieBpuT, Mene/bHO-cepbi, 
yrvIMcTHIH, MecTaMH cyloncTHIH. B Boge nopoga ObicTpo pacnasiacb, H H3 Hee 
C MOMOULbIO CHTa C WHaMeTpPOM OTBepcTHH 0,2 MM ObIJIM OTeJIeHbI OCTATKH pa- 
cTeHuit. Ilocuiequue npecTaBJAH Co6OI0 TPpyXy, B KOTOPOH ObiuIO MHOTO CHJIb- 
HO OOYIJICHHbIX H JIerKO pa3pyllaloluluxca KYCOUKOB ApeBecHH, HO B Heli OBIE 
TaKKe OYCHb XOPOWO COXpaHMBHecaA Meracnoppi (Isoétites spp., Selaginelli- 
tes spp. H Ap.), CeMeHa H OOJIOMKH JIMCTbeB XBOHHbIX (Pinus, Kakue-TO Taxa- 
ceae H Taxodiaceae) H HeompesleJHMbIe OOPHIBKH OOYIIHBIIMXCA JIMCTbeB Ma- 
nopoTHuKos. B sto *e mopose Obi HaliqeHbl Wucrba Sciadopitys uralensis. 
Dorof. et Sveshn., omucaHMio KOTOpBIX HM MOcBAlleHa HacTosiiaa paoora. 

B HactTostlee Bpema pox Sciadopitys mpeszcraBseH o,HUM Bujom S. verticil: 
lata S. et Z., coxpaHuBuIMMcs B ropax SMoOHMH, riaBHEIM O6pa30M Ha oO. XOH 
uo, Pe OH OOUTaeT B CMEWIAHHBIX JIecax Ha BbIcoTe 600—1000 mM Hay ypoBHen 
MOpa, B YCJIOBHAX OKeaHHyecKoro KJIMMaTa. STO — JepeBo oO 40 M BBICOTO! 
¢ moOeramu WByx THNoB. J[IMHHbIe MOOerH HecyT Ha KOHMaX YellyeBUAHEIe Oy 
pble JIMCTbA, PacnOsO*KeHHIe NO CMMpaJIM, HO OYeHb TeCHO, GularosapaA ueMy 
OHH OOpa3syi0T JIO*KHbIC MYTOBKH. M3 nasyx uelllyeBHAHBIX JIMCTbeB BbIXONH 
MO OMHOMY yKOpoyeHHomy moGery, CocTOALeMy H3 KOPOTKOH, pylMMeHTapHow 
BeTOUKH H ABYX JJIMHHBIX JIMCTbeB, CpOcluMXcA KpaaMH. Takue JBOMHBIe JMCTHS 
(HwKEe MbI UX OyeM HaSbIBATb MPOCTO JIMCTbAMM) PacnOsaraioTca B XapaKkTep 
HbIX MyTOBKax 10 10—40 B KaxKJOn. 

B WckOMaeMOM COCTOAHHH OCTaTKM STOFO pola BcTpeyaioTcs pexKo. B Gob 
INMHCTBE C/ly¥aeB OHH MpeACTaBJIeHbI XAPaKTePHbIMH JIMCTbAMH, paHee IPWHH 
MaBIIMMHCA 3a JIMCTbA 3aKkoB («GraBkohle») unu 3a auctba Pinus. 3HaunTerb 
HO perke BCTpeualoTCH OTJeJIbHbIe YeLyH, paHee NPHHUMABIIMeCA 3a OCTATKI 
apayKapHeBbIxX, HJM WeJIble wk. Ilo sTHM OcTaTKaM ObWIO ONHCaHO 15 ucKO 
NaeMbIX BHLOB. IlepBoe mpaBuJIbHoe onpeyemenue ObwI0 chemaHo Tenneptom (4) 
ONMCaBIIHM JIMCTbA H3 MpHOaJITHHCKUX AHTapeli M Ha OCHOBaHHM MX YCTaHOBUB 
muM pox Sciadopitytes Goepp. K stomy dopmabHomy poxy B JaJbHeline 
1276 


24, Sciadopitys uralensis Dorofeey et Sveshnikova sp. 
A, 3X (au 6 OG ee te BePXHAA MOBEPXHOCT JIHCTa, 


1, 130X 5; 4 — noxnsag MOBEPXHOCTb wHCTa 


T. 128, Ne 6, Alopodeecs ux CBemHHuKoB 


HOCHJIMCb HcKOMaeMEIe JIMCTbA W3 MeJIOBbIX oTOKeHUH Tpennanqun (7, §), 
HDI Inuuoeprena (Oe top Hopzeruu (?, *), roppt Worsanznu (*), wpe Mena- 
liu (°), Tpuaca HIpennn (7). K stomy xe poxy orHeceHbr ucKomaembIe yellyH 
8 Mena l'pennangun (14). K coppemenHomy poxy Sciadopitys orHocusucb octat- 
He TOJIbKO H3 TP€THUHBIX OTIOKeHHH Pepmanun (°, ®, °), Ho H “3 Mena Ano- 
(?°) w Mena SIxyruu (1). B konmexuun HW. A. Unpuncxoli umewores orneuar- 
JIMCTbEB M3 SOICHOBIX OTMOKEHHH Pomankysia, Ons r. Opcka. 
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OTJIO2#KCHHAX 


Cyna NO OINMCaHHbIM OCTATKaM H3 Ha3BaHHbixX Me€CTOHAXO*K eH, pa3sJH- 
HA MeKTY STHUMH powaMH He3HauHTeJIbHBI: 


Sciadopitys Sciadopitytes 
Bepxywka sucTbeB Bpiem¥atad usu 3a- SakpyrJieHHanA, C OcTpHeM 
, KpyrvieHHaa uM 6e3 Hero 

TloGounpie KneTKH C cocoukamu Vunorga 6e3 cocouKoB 

YCTbULL 
OpueHTuposka ycTb- Byoub VYyorga Koco win Tepnen- 

MUHOK wel m0 WUKYAAPHO 

OTHOICHHIO K OCH 

nucta 


OueHb BO3MOXKHO, 4TO, HAYMHAA OT TPHaca AO HacTOAIMero BPeMeHH, BO (lope 
“Bpa3HH Obl NpeACTaBJIeH TOJIbKO OMMH po. OnucpiBaeMble OCTaTKH H3 Bepx- 
HEMEJIOBBIX OTIIOMEHUH Y pasa CylleCTBEHHO He OTHVAIOTCA OT COOTBETCTBY OWN X 
>praHOB COBpeMeHHOrO paCTeHHA, H Mbl OTHOCHM HX K COBPpeMeHHOMY Ppojly. 


Sciadopithys uralensis Dorofeev et Sveshnikova 
pPuCa 2d: 


Jiuaruos. Folia sessilia, rigida, coriacea, pallide brunnea vel subnig- 
ta, 1, 2—2, 5 mm lata, marginibus parallelis, recta vel subacinaciformia, 
jacuminata; stomata in sulco 0,2—0,6 mm lato, marginibus et in parte me- 
ia papillulis simplicibus cylindricis vel ramosis, rectis vel subincurvatis 
ecto subtus gerentia. Stomata monocyclia e cellulis 2 coronalibus et 6—9 
laccessoriis efformata, in seriebus irregularibus dispersa, fissura axi folii dup- 
licati longitudinali obliqua, perpendiculari, raro parallela. 

OnucauHnve. B kousekUHH OYeHb MHOFO OOJIOMKOB JIMCTbeB. OHH CBBI- 
e 15 mm Janno, 1,2—2,5 mM WIMpHHOH, MpAMbIe HIM CaOJIeBUHO H30rHyTHle, 
apaJWIeIbHOKpaHve, B OCHOBaHHM CjlerKa PaclMpeHHble, Ha BePXYlKe 3a- 
KDYTJICHHbIe C HaCa2KeHHIM OCTPHeM (Y OTeJIbHbIX 9K3EMMVIAPOB OO/IOMAHHBIM), 
a BepXHel cTOpoHe C HeryOoKOH NpOAOMbHOH JOXKOMHKON, Ha HWKHeEH — 
TpOLOMbHON Goposqow, HAyueH MOUTH OT CaMOrO OCHOBaHHA MOUTH NO caMoH 
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BePXYIIKH. OuuepMa BepXHel NOBePXHOCTH 6e3 YCTbUL, OOPasoBaHa YeTHIPeX- 
JIM MHOFOYTOJIbHBIMH KJICTKaMH, BbITAHYTBIMH NO AIMHe JIMCTbEB. YIvibl Ke 
TOK 3aKPYIIeHbl, CTeHKH TIpsAMbIe. OrusepMa HW2KHeH MOBEPXHOCTH JIMCTbEB 
HMeeT Take 2%Ke KJeTKU, HO 61H3 OopossqbI Ha Hell uMeloTcaA ycrbuua. Kpax 
6opoO3LbI NOKPHITh! WHIMHIPHYeCKHMU, MPOCTHIMH HIM BeTBHCTbIMH, MpAMbIMH 
WIM M3OPHYTBIMH cocouKaMH. YCTbHa pacnoJIOKeHb! B HeMpaBMJIbHbIX PAaX 
WH OecnopsqouHO. OHH MOHOMMKIMYeCKHe, OOpas0BaHbl ABYMA 3aMbIKalOUL MMU 
KuleTKaMH HK 6— 8 (uHOrga 9) NOOOUHBIMH, MMeIOL,HMH COCOUKH, M3 KOTOPbIX 
2 ABISAIOTCA NOAPHbIMH. YCTbHYHAaA Leb OPHCHTHPOBaHa KOCO HIM NepneH- 
JMKYJIAPHO, PeAKO MapaseIbHO MpoObHOH OCH sMcTa. KeTKH MexKy ycTbH- 
aM H30,MaMeTpHyeckHe HIM MpAMOyrouIbHbIe. Kaxad KJleTKa HMeeT COCOUeK. 
Ha monepeyHom paspe3e BUJHO, UTO KJIeTKH OOCMX NOBeEPXHOCTeH MMeIOT TOJ- 
CTY!IO KYTHKYJy. 

CpaBpueu Ne. OnucpiBaembiii BH HMeeT OOsIee MeJIKMe JIMCTbA, YM VY 
coppemenuoro S. verticillata S. et Z., y KoToporo mMpHHa JIMCTbeB WO 4 MM. 
Y uckonaemoro Bua UMeeTCH OCTpHe Ha BePXYyLIKe, a y COBPeMeHHOrO Bua 
BepXyllika JIHCTbeB BblemMuaTad. Uncso MOOOYHBIX KJIeTOK y YCTbHIL ONMCHIBae- 
MOrO BHJa MeHbIle, UCM Y COBPeMeHHOPO, a CaMH YCTbUIa OPHEHTHPOBAaHbI KOCO 
MIM TepMeHIHKyJAPHO K MpOObHOH OCH, B TO BP€MA Kak Y COBPeMeHHOLO, 
S. verticillata S. et Z. ycrbutla opHeHTHpoOBaHbI NapadieibHO ocu ucTa. M3 
UCKOMAeMBIX BHJIOB K OMMCbIBaeMOMy HaHOoviee 61u30K Sciadopitytes crameri. 
(Heer) Halle u3 nwKHero Mena Tpennanqun (°), Ho JIMcTbaA nocweqHero Kpyn-. 
Hee, He HMeIOT OCTPHA Ha BePXYlIKe, MH COCOUKH B CpefHeli YacTH MpooMbHON. 
6oposqbI y HUX, KaK MpaBHJIO, OTCYTCTBYWT. | 


Botanuyeckuli uHCTHTyT uM. B. JI. Komaposa Tloctynuso 
Akagzemun Hayk CCCP 15 VI 1959 


WUMTHPOBAHHAA JIMTEPATYPA 


1B. A. Cambtauua, Meso3olickaa dopa Angana, Astoped. mucceptaunn, JI., 1956.. 
2 R. Florin, Svensk bot. tidskr., 16, H. 2 (1922). 8 R. Florin, Senckenbergiana, 
4, Frankfurt am Main, 1922. 4H. Goppert, A. Menge, Flora des Bernstein, Dan- 
zig, 1883. ® W. Gothan, Svensk bot. tidskr., 48, H. 2 (1954). ® T. G. Hal Tee 
Geol. Féren. i Stockholm férhandl., 87, H 5 1915). *7N. Johanson, Svensk bot, 
tidskr., 14, H. 2—3 (1920). ® K. Madler, Abhandl. Senckenberg. Naturforsch. Ges., 
Abh. 446 (1939). ® P. Menzel, Jahrb. Preuss. Geol. Landesanst., 34, T. 1, H. 1 (1913). 
19 Y. Ogura, J. Fac. Sci., Univ. Tokyo, Sec: Ill, 2) 7 (1932). AnG@aSre wane 
V. M. Conway, Mededelst. om Grénland, 93, Ne 5 (1935). 
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Aoxaxage Arkagemuu nayrx CCCP 
1959. Tom 128, Ne 6 


TFEHETHKA 


M. JI. BEJIBFOBCKHH ; 3. A. ABEJIEBA u H. A. MOTEXHHA 


YACTOTA HHA YUAPOBAHHbIX JOMMHAHTHDIX JIETAJIEM 
HA PASHbIX CTAQMAX CHEPMATOFEHE3SA JIPO30®NJIbI 


(ITpedcmaeneno axademukom H. H. Ilmaaveayserom 28 VI 1959) 


YcTaHOBJeHHe HeJIMHeEHHOM 3aBHCHMOCTH YaCTOTHI PelleCCHBHBIX JleTaJIbHBIX 
“yTalul Ha HavOoulee paWOUyBCTBHTeIbHOH cTaHH crepMaToreHesa [po3o- 
WJIbI — B CllepMaTHax — OT O3bI OOwlyyeHHsA (1) MOcTaBHO ABa Bompoca: 
) moueMy CYMMapHas KPHBas YACTOTLI PelMeCCHBHbIX JleTael COXpaHsAeT VIH- 
eHHYy!0 3€BHCHMOCTb OT JO3bI, HECMOTPA Ha HaJIMuHe B ee COCTaBe HeJIMHeMHOrO 
-OMNOHEHTa, KAaKHM ABJIAeTCH YacTOTa MyTallMH B CnepMaTHyax; 2) noyemy 
/BeJIMYeHHe YaCTOTH! PeWeCCHBHBIX JeTasieH B ClepMaTHax OTCTaeT OT yBeHYe- 
kHA WO3bI OOyyeHuA. B HawieH mpezbiymeh padote (7), npeanpHHaATOH aA 
bICHEHHA MepBoro BOMpoca, MbI NOKasaJiH, YTO B CYMMaPHOM KPHBOM 4aCcTOTHI 
eax JleTasieH, HHJYUHPOBaHHbIX Y CaMIOB Apos0duJibl, HET KOMNOHEH- 
‘a, KOTOPbIH YpaBHOBelIMBaJI Obl 3aMeJVJICHHOe YBeEJIMYeHHE YAaCTOTHI JleTaeli 
’ cnepMaTHyax. CileqOBaTeJIbHO, MPAMAA MPOMOPWHOHAIbHOCTh CyMMapHOH 4a- 
TOTbI JIeTasieH Jo3e OOJYYeHHA MpOcTO OTParxKaeT 3ABHCHMOCTH OT JO3bI YaCcTO- 
bl MYTalHH B HaHOoOJIee MHOFOUNCJIeEHHOH KaTerOpHH OOJy4aeMbIX KJI€ETOK, Ka- 
KOH Y B3POCJIbIX CAMILOB ABJIAIOTCA 3peJIble CNeEPMHH, peaKWHA %Ke cnepmMaTuy 
4a oOmyueHve He OTpaxkaeTca Ha CyMMapHOH KpMBOM U3-3a UX OTHOCHTeEbHOL 
MaJIOUMCJICHHOCTH. 

Tunoreruyeckuit OTBeT Ha BTOpoH Bonpoc Zam Mésuep (1), npeqnosoxHBUINH, 
ITO OTKJIOHEHHe KPHBOH YaCTOTbI HHAYWMPOBaHHbIX PeleCCHBHbIX JleTasleH B 
alba OT JIMHeHHOH 3aBHCHMOCTH ABJIAeCTCA Pe3YJIbTaTOM HCKaKeHHA 
ICTHHHBIX OTHOIeCHHH, BCJIeICTBHe OTCeBa YaCTH pelleCCHBHBIX JIeTaleH npH 
OUbIUMX No3ax OOy4eHHA. Takoro OTCeBa MOXKHO ORUAaTb, ecJIM cpequ cnep- 
iMaTH, €CTb KJIeCTKH OoOuIbUeH HM MeHbIUeH PaHOUYBCTBHTeJIbHOCTH HU eC B 
€pBbIX H3 HHX BO3HHKaeT OOvIbUIe Kak PelleCCHBHBIX JIeTasleH, TaK WH Apyrux 
eHeTHYeCKUX H3MeHeHHH, B YaCTHOCTH JOMHHAHTHbIX JleTasleH, T. €. H3MeHe- 
‘Wu, KOTOPbIe YOUBAIOT 3HroTY, axe HaxOACb B reTepO3SHrOTHOM COCTOAHHH. 
BcleqcTBue TaKOH MOMOKUTeIbHOH KOPPeAWHH MexKAY MOMHHAHTHbIMH H pe- 
(JCCCHBHBIMH JleTaJIAMH, BCe OOJIbWIaA YaCTb NOCJeHHX C MOBBbILWeCHHeEM JO3bI 
\loubKHa BbIlalaTb H3 yyeTa HM KPHBad WX YaCTOTHI AOKHA 3aTyXaTb. 

J\Id OW€HKH BePOATHOCTH TaKOFO BJIMAHHA JOMMHAHTHBIX JieTaieH Ha Pop- 
My 3aBMCHMOCTH OT JO3bI YaCTOTHI YYHTHIBAeMBIX B OMIbITe PelleCCHBHbIX JleTaseH 
Iiy2XKHO, Ipexke Bcero, 3HaTb, KAKOBa 3aBHCHMMOCTD OT JO3bI OOIYYeHUA 4YACTO- 
Nhbr CAMHX JOMHHAHTHBIX JIeTasieH B CNepMaTHyax. B page paOoT, npoBeqeHHbIxX 
1a [jposouse (3-°), Haes3qHuKe Habrobracon juglandis (°) u qomawHel nuyewe 
10) 6pIO yCTAHOBJIEHO, YTO MPM OTHOCHTebHO HeOOJIbINMX O3ax (MpHmMepHoO 
10 83500—4000 r) cymMMapHas 4acTOTa JOMMHAHTHEIX JleTaJieH MpAMO MponoplLHo- 
jWajibHa Jose; 3aTeM ee yBeJIHYeHHe HauHHaeT OlepeKaTb yBeMYeHHe JO3bI. 
\[Taxkol XapakTep 3aBHCHMOCTH UaCTOTbI JOMMHAHTHBIX JleTasleH OT O3bI NPHBe 
Ik IIpeMOO*KeHHMI0, YTO OHM MpeAcTaBJAIOT COOOM TIaBHbIM OOPa30M HexKUsHe- 
\tOCOOHBIC XPOMOCOMHble NepecTpOHKH ByX KaTeropuu: 1) ofHOyAapHpe pas- 
|DbIBbI XPOMOCOM, COMPOBOKMaloulHeca COEMMHEHMEM AByX Pa3OPpBaHHbIX CeCTpUH- 
KUX XPOMATH] MU OOpas0BaHHeM AMIeHTPHYeECKOH XPOMOCOMbI MH alleHTpH4eCKO- 
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ro (bparmeura; 2) ABy- H MHOroyJlapHble aOeppalluu, Tak7Ke COMpOBOXK Lao Heca 
o6pa30BaHueM JMICHTPUKOB HM aleHTPUKOB HM MOTOMY MpHBOAALIHe K JIeTaJIbHOMY 
HapyleHHIO XpoMocoMHoro OasaHca B 3urote (*~*). ‘ | 

VMs3pecTHo, 4TO YaCTOTa BOSHHKHOBEHHA JOMMHAHTHEIX JieTaJieH, TaK Ke Kak 
H YacTOTa BOSHUKHOBeHUA pellecCHBHBIX, HaWOoulee BbICOKa B CllepMaTuyax (™, 
15). KakoBa 2Ke (POPMa 3ABHCHMOCTH MX YAaCTOTEI OT NO3bI OOJYYeHHA Ha STOR 
cTauu — jo CHX nop usBecTHO He OpwI0. TlockombKy MOMMHAHTHBIe JeTaJy, 
B OTJIH4YHe OT PelleCCHBHBIX, YUHTHIBAIOTCA HeMOcpefCTBeHHO M0 NpollenTy rHoe- 
JH AMI, CaMOK, OMJIOJOTBOPeHHbIX OOJYYeHHBIMH CaMIaMH, TO HX UacTOTa HE 
MOxKeT ObITb HHYeM 3aMacKHpoBaHa. IlosToMy, eCJIM BbIIMeH3JIO*KeHHbIe Nper- 
CTaBJICHHA O MpHpose OMMHAHTHHIX JleTaJlel MpaBHJIbHbI, CJIeOBaO Obl OKH- 
ylaTb, YTO YacTOTa HX Ha CTalMM cnepMaTHA, BCJIeEACTBHe BbICOKOM payHouyB- 
CTBHTeCJIbHOCTH MOCeqHHX, OOHAPYKUT MPONOPUMOHAIbHOCTb Ose B CTenMeHH, 
Gobel EMMHUUBI, y2Ke IPH Goslee HH3KHX O3aX, YeM STO HaOJOMaeTCA B OTHO- 
IN€HHH CYMMapHOH YaCTOTHI STHX JeTaJen. 

MertoyuKa Haweli paOorTs Obiwia cenyroujeH. O6myuanucb camupr Fy 01 
CKpelluBaHHus JiByX HHOpeszHEIX uHUu Drosophila melanogaster — AmxkupcKor 
uv SDpe6po — B Bospacre He crapuie 24 uac. Yenosua o6nyyeHuA Opin: 180— 
210 xs, 15 ma, busprp 0,5 Cu + 0,75 Al, paccroaHue oT aHTHKaTOJa WO OObeKTA 
15 cm, MouHocTh 4o3bI 376 r/mMuH, osb O6styyeHuaA 1000 u 4000 r. O6.1y4eHHEIX 
Hi KOHTPOJIbHEIX CAMILOB Celiuac xe CKpelllMBasIM C CaMKaMM 43 HHH «yellow 
Méauep-5» H YUHTbIBaIH CMepTHOCTh AVI, OTKJabIBAaBLIMXCA ITHMH CaMKaMH. 
C6Oop AHI NpousBOANIH B TeveHHe 4 Yac. B JeHb OOJIYYeHHA WM B TeYeHHe JByX 
4-yacoBbIX IPOM@KYTKOB BPeMeHH Ha CuleAYIOUMH eHb. SaTeM caMILOB epKa- 
JIM C W3O6bITKOM CaMOK, AHI, KOTOPHIX He coOupamu, a Ha 8—9 u 15—16 HH 
mocuie OO6JYYeHHA BHOBb B TeveHHe TPeX 4-YacOBbIX TPOMEKYTKOB MpPOu3SBOIH- 
JIM yueT CMepTHOCTH AM. TakHM xe OO0pa30M YUHTHIBaIaCb CMepTHOCTb AMD 
B KOHTPOJIbHOH CepHu, B KOTOPOH CaMKH CKPel[MBaJIMCb C HeEOOJIYYeHHbIMH CaM- 
uamu. IIpoueHT cMepTHOCTH SHI, B KOHTPOJIe BbIYHTAaJIM W3 MpOWeHTOB, HaGuJIto- 
WaBUIMXCA B OMbITHBIX CepHAX. Pa3HOCTb XapakTepH30Basa COO6OK YacTOTy JO- 
MMHAHTHBIX JleTadleH Ha CTaMAX 3peJIbIX CNepMHeB, ChepMaTH, HW cMepMaToro- 
HHH, COOTBETCTBEHHO. | 

TlosmyueHHpe pe3yJbTaTbl WpescTaBseHbI B Ta6u. |. 


Ta6auua i 


Uactota MHAYUMpPOBaHHbIX MOMHMHAHTHBIX yleTaeH Ha PpasHbix 
CcTaWHAX CiepMaToreHe3a [po3so0puJibt 


Uuculo ramet c meTamamu, % 
npu 4000 r 
‘S 
idl npu 1000 r Bese A SH 
HaOIomaemoe 3aBHCHMOCTH 
OT Aospt 

CnepmMun AS, OT Tatoo OnTo 56,7 

CnepMaTugpl 46,2-+0,97 | 66,9-+0,97 91,6 

CnepmaToroHuu 8,05 + 0,60 | 12,35+0,64 a0), 7 


Ta6u. | noka3prBaeT, BO-MepBbIX, YTO B MHTepBase Jo3 oT 1000 go 4000 1 
uacToTa JOMMHAHTHBIX JleTasleH B 3peJIbIX CIeEPMHAX IPAMO MpoNopuMoHaTbHa 
jose OOJ1yYeHUA, MU, BO-BTOPbIX, YTO Ha CTaMAX clepMaTu UM CnhepMaToroHHi 
3aABHCHMOCTb YaCTOTbI OT AO3bI UMeeT COBEPUICHHO HHO XapakTep: HaGvOJae- 
MbI€ UaCTOTHI Pe3KO HM COBEPLICHHO JOCTOBeEPHO OTCTAIOT OT OXKHAeMBIX. 

Takoro OTcTaBaHHA BO3pacTaHUA YaCTOTHI OT BOSPaCTaHUA JO3bI eCTeCTBEH: 
HO OKUaTb B CyYae CNepMaTOrOHHH, Tak Kak OOJIbIWMaA “YacTb BOSHUKAaIOULHX 
B HHX XPOMOCOMHBIX NepecTpoeK, KOTOPbIe MOFIM Obl MPOABUTb CeOA KAaK JOME- 
HAHTHBIe JleTaJIH, JOJOKHA OTCeEHBaTbCA B Mpolecce MHUTOTHYeCKUX UM MelioTHue- 
CKMX JesleHuH. OHakO aHaJlOrMuHbI XapakTep KPUBOH YaCTOTLI JOMHHAHTHBI 
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|PTayieH, BOSHHKIWHX B CllepMaTHax, COBepIeHHO HeoxKUaH HW TpeOyer Apyroro 
|ObACHEHHA. 
| Ha ocHoBaHHH MpHBeyeHHbIX B TaOs. 1 uacroT Tamer, COJepxKallux seTaJy, 
DXKHO (Mpeqnomaran, 4TO seTamM B raMeTax pacmpeyeaioTcA m0 Tlyaccony) 
)»IUHCJIMTb CpeHWe YaCTOTbI AOMHHAHTHHIX JleTaeH Ha raMeTy Ha PasHbIX CcTa- 
AX ClepMaToreHe3sa IPH MPHMeHABLUIHXCA O3aX. OTH YaCTOTHI, OTParxkaloulue 
(PTHHHbIM XapakTep 3aBHCHMMOCTH YaCTOTbI AaHHbIX H3MeHEHHH OT O3bI, OyAyT 
|pile uacToT raMmer C JleTaiMM, TAK Kak B OAHOH TaMeTe MOKeT BOSHHKHYTb 
}pibiue OAHOH seramH. OnpeyeMB HCTHHHBI€ YaCTOTb! BOSHHKHOBCHHA MyTAa- 
| HM, MOXKHO paccunTaTh, IpONOPpWMOHaIbHO KaKOH CTeNeCHH JO3bI H3MeHAIOTCA 
M YaCTOThI B HCCJIeOBaHHOM MHTepBavie 403. Ilo aHHpmm Tabs. | MbI BEIMHC- 
HJIM SMMMpPHyecKHe BeIMYHHBI WOKa3aTeA CTeMeHH MPH ose AIA JOMMHAHT- 
bIX, 110 J@HHbIM Haile npeAbilyien pa6dortni (?) — qua pelleCCHBHBIX JleTaseH. 
IMOJTYUCHHBIC Pe3yJIbTATbI TIPHBeeHbI B TAGs. 2. 


th 


Meaiowir eae 


VUcTHHHbIe 4acTOTH! MeTaiel H MOKa3aTemH cTeneHu (nN), MpOMOpuwOHaMbHO KO- 
TOPbIM H3Me€HAeTCH “acTOTa MyTalMi upH oO6myuenun 


McTuHHaa uactTota serTamnet 
Craqua Tun meTanen n 
mpu 1000r npu 4000 r 
Cnepmuu JjomMunauTuple 20,9-+-0,95 82,0+1,69 | 0,99 
PeteccHBHbie 1,6+0,28 6,4+0,42 | 1,00 
CnepmarTuanl ~ Tlomuyantupie Oil Sed cy AE EA A 10) 2 
PelleccuBuble 4,5 +0,36 Bose O43 | 0,27 
CnepmaToronun JlomuHaHTHpre 8,4 + 0,63 13,2+0,68 | 0,34 
PeneccuBuple 0,2+0,14 1,3+0,46 | 1,32 


Ta6u1. 2 Moka3bIBaeT, UTO CYILECTBEHHOe PasJIMune MEXKAY XapakTepoM 3aBH- 
MOCTH OT JO3bI OOJIYYCHHA YaACTOTbI MOMHMHAHTHBIX HW pelleCCHBHbIX JleTaJeH 
\MeeTCA JIMLUb Ha CTaqMu cnepMaToroHHi. Kak MbI yxe TOBOPHJIN BbIllle, 3aTy- 
aroulM XapakTep KPHBOH YaCTOTbI! JOMMHAHTHBIX JleTaJieli Ha STO cTaquu 
jNouHe nousten. Tloka3atemb creneHH, XapakTepH3yloulu PopMy 3aBHCHMOCTH 
O3bI UaCTOTHI PelleCCHBHbIX JleTaleH B CMepMaTOrOHHAX, HeOcTaTOUHO Ha- 
/KHO OOOCHOBAH, TaK KaK CTATMCTHYeCKHe OHOKH YaCTOT PelleCCHBHbIX JIeTa- 
IPH Ha 3TOH cTaquuH oveHb BesHKH. EcuiM xe Mbl OOpaTHMCaA K CilepMHAM 
cnepMaTHaM, TO YBHIMM Nopa3suTebHOe CXOACTBO B MOKa3aTeJIAX CTeNeHH, 
PaKTepH3yIOUWLHX POPMy 3aBMCHMOCTH YacTOTb! MOMMHAHTHBIX HM PelleCCHBHBbIX 
TasleH OT JO3bl Ha 3THX cTasuax. Ilofo6HOe cxoOACTBO HaBOJMT Ha MBICJIb 
CyULeCTBOBaHHH OOIeH NMPHYMHbI 3aMeMVJIeHHOrO BO3SPaCTaHHA YaCTOTH! OOOHX 
]BYUCHHBIX THMOB JleTaeH B CNepMaTHAax Cc AO30H. OTOH NpHYHHOH He MOKeT 
}bITb IIPCHMYIeCTBEHHOe BOSHHKHOBeHHe KaK JIOMHHAHTHBIX, TaK HM PelleCccHB- 
HbIX JIeTasiel B Oouee PaMOUYBCTBHTEJIbHbIX KJICETKAX, NOTOMY YTO TaKas KOp- 
leIAIMA, LaxKe eCJIH Obl ee CYULeCTBOBaHHe HM ObIIO MOKa3aHo, He MOTa ObI M10- 
HATb Ha YaCTOTY YYHTHIBAeMbIX JOMMHAHTHBIX JieTaleH. OWHaKO ecIM JOMH- 
faHTHbIe JleTaIM MeHCTBUTEIbHO ABJIAIOTCA Pe3yJIbTATOM Pa3PbIBOB XPOMOCOM, 
D UX HMCTHHHAA YaCTOTa He MOXKET BO3PaCTaTb MeJWIeHHee BOSPacTaHHA JO3bI, 
|| pas TaKad 3aBHCHMOCTb BCe Ke HaGJIOLaeTCcA, CC MOKHO OObACHUTb TOJIbKO 
hAKHM-TO OTCEBOM YaCTH BOSHMKAaIOULMX JOMHMHAHTHBIX JleTaJieH WM MX Bbilaye- 
Huem “3 yueta. IIpuunHon oTrceBa MOra Ob! ObITb NOMOMKUTeMbHAA KOPPeMALMA 
fexky dusHoJOrHyeCKOH HM TeHeTHYeCKON PaHOUYBCTBUTeIbHOCTHIO KJIeTOK. 

Tlogqo6uoe mpexqnomoxeHHe ObIIO BbICKa3aHO PacceJIomM C°, 17) B CBA3H C HO- 
hyY4eHHBIMH HM J@HHBIMH OTHOCHTeJIbHO YaCTOTbI MyTallWi y Mpluu. B nombsy 
olf rumoresbl TOBOPUT TakxKe HM TOT *PakT, YTO B HHTepBasie oT 250 Zo 1000 r 
KACTOTA PeIleCCMBHbIX JieTaJieH B ClepMaTHax Aposousb! OKasalacb NpAMO 
PonopWuoHaTbHOK Jose obtyyenua (7%) M JIMUIb Mp Oosee BHICOKHX Mo3ax 
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HauNHaeTca ee OTCTaBaHHe OT JHHelHOH 3aBucumocTH. Ecm Hu3KHe Jo3sbI OGY: 
YeHHA, B OTHE OT BbICOKHX, (pus HOOP MyeCKH He JleTaJIbHbI JWI cnepMaTHy, 
TO IPH HaMYHH NOMORKUTebHOH KOPpeALHH MexLy UX PusHosorM4yecKoH 
TeHeTHYCCKOH paMOUYBCTBHTEbHOCTbIO TaKasl 3aBHCHMOCTb YaCTOTH! YYHTHI- 
Ba€MbIX B HHX JIeTaJieH OT O3bI NOHATHA. 

OHaKO He/Ib3A 3a0bIBaTb, BO-Me€PBbIX, ITO CYULeECTBOBaHHe TaKOH KOppelA 
IMM MOKa He JOKa3aHO, H, BO-BTOPbIX, UTO JOMMHAHTHBIEe JIeTaJIH, NO-BHRHMOMY, 
mpedctraB.1s10T CoOol HeOAHOpOAHy!o TpyMny H3MeHeHHH, O YeM CBHeCTeIbCT 
ByloT Manuple Bopcressa c corp. (2%, 7°), mokasaBLUMX, YTO 3HAYHTEMbHaA YaCcT 
AMI, OMJIOLOTBOPeHHEIX OO/TYYCHHBIMH CepMHAMH, THOHET ropa3Zo paHbue TOO 
cpoka, Kora HacTymaeT THOeNb, BbISBAHHAA HapYWIeHUAMH XPOMOCOMHOTO 6a- 
mauca. Ec 9T0 TaK, TO 3€BHCHMOCTb YaCTOTh! NOMHHAHTHBIX JleTasleH OT JO3bI 
PCHTTeHOBCKOFO OOYYEHHA LOJKHA OMPeACMIATbCA HECKOJIBKHMH KOMIIOHCHTA= 
MH, TpeOylouluMu AuppepenHuUMabHOroO aHadHUsa. 


VuctutyT Ouodu3snKu Ilocrynnaio 
Axkaflemun HaykK CCCP 20 VI 1959 
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Jloxaxagn Akagemuun nayrx CCCP 
1959. Tom 128, Ne 6 


TEHETHKA 


B. B. CAXAPOB, B. B. MAHCYPOBA, P. H. MJIATOHOBA u B. K. LJEPBAKOB 


MOJIY GEHHE NOJIMMJIOH HOM CAXAPHOM CBEKJIbI 
(IT pedcmaeaeno pxademuxom H, B. Luyunoim 6 VIT 1959) 


|| OKCNePHMEHTaJIbHaA NOMMMIOUAUA B HaCTOAMee BPeEMA ABJIAeTCA HCMbITAH- 
iM MeTOJOM CeJI€KILMM CaxapHOu cBeKJIbI. TerpanonvJHble H OCOOeHHO TPUIIO- 


| rerpamonmunix (opM, OTJIMYAaIOTCA BLICOKOH MpoAyKTuBHOCTHIO. TomMnon“y- 
fe CopTa 10 OOuleH ypOxaHOCTH MpeBOCXOAAT JYULIMe AHMIOMAHbIe copTa 
|| 20—50% (1°). [Ipu stom BbIxXo Caxapa C eAMHUIbI Wouaqu y myuux TerT- 
MJIOHAHEIX CopToB Ha 9—15% Bpllle, 4YeM Y AMMIOMTHBIX, a y TPHMIOWNHBIX 
10—15% Bpmue, 4em y TeTpanmongzHbx (2°, #, °), Caxap y nomwunmnonqHol 
HeKJIbl BbICOKOrO KayecTBa. KopnHenuiolbl comepxkat MeHbIUe BpeAHOrO a30Ta 
}30JIbl, YTO 3HAYHTCIbHO YIPOWlaeT TEXHOMOrMYUeCKHe Mpoueccbl caxapoBape- 
AH YBCIMUMBAeT BLIXOA NPOAYKUUH. 
|, [lomunmouguad CBekia OTIM4aeTCA BbICOKOH 2KH3HECIOCOOHOCTHIO HM YCTOH- 
}BOCTbIO K TpHOHbIM BUPYCHbIM 3a0ouepaHusaM (1°). Bce 3TH. NOJOKUTEIbHBIE 
}HUeECTBAa MOJIMMIOMLHOH CBEKJIbI MO3BOJIHIH B pale CTPaH MOUTH NMOMHOCTbIO 
|\MCHHTb MOCeBbI OOBIMHbIX JHMIOUAHbIX COPTOB Ha MOJIMMJIOMAHBIe. 
|, Tax, B 1956 r. B Mranuu 98% noceBHEIx Miollaqel ObluId 3aHATHI TPUNIOHI- 
(imu coptamu (1). B Jlanuu Tpannongqubie copta 3aHuMatoT Jo 60% Bcex mlo- 
aleli, 3aHATBIX MOA cBeksol (°). Tlocepsr nomMNnOUAHO CaxapHOl CBeKJBI 
TYT H3 rofJa B rog. B Sanaguok Eppone u3 1,5 Muu. ra, OTBOAMMbIX NOL 
HiceBbr CaxapHOl CBeKJIOH, MOJHMIOMZHBIMA COpTaMu 3aceBasiocb B_ 1955 r. 
THC. ra, B 1957 r. 212 Toc. ra (#4). B Asctpuu B 1959 r. HameyeHo 3aceaTb 
JIMMJIOHLHbIMH Copramu 80% Bcel MoceBHOM Mioulaqu, 3aHATOM cBeKsoli (°). 
_B autepatype onucaH pA MeTOJOB BbISbIBAHHA TeTPalJIOHQHH Y CBeKJIbI. 
aWJIyULHe pe3yJIbTaTbI NOYuaucb pH oOpaOoTKe mpopacraioulHx KJy6ou- 
B B TeyeHHe 2—3 ac. mpu Temnepatype 27—28° 0,1—0,2% BoHbIMH pacTBO- 
MH KOJXHUMHa (’, °, *) HIM MOJIOXbIX pacTeHHli B CTaqHM CeMAOuIeH B TeYe- 
ke 24 uac. 0,1—0,2% pacrBopamu (1°, 1). Ycnex Obl nowyyeH NpH BoO3zeli- 
BHM Ha IBeTOHOCHbIe MoOerH pacTeHHi BTOporo rosa BereTallHH B TeYeHHe 
48 uac. 1% pacTBopamu KouxHuHHa (%, ¥4, 14), 
Hamu B anpese 1957 r. Oplia HayaTa paOoTa NO 9KCIePHMeHTaJIbHOMY M0- 
H4CHHIO MOJIMMJIOHNOB Y CaXapHOW CBeKJIBI. 
||| B wacroaujeH paOoTe ocselljaeTca Mpolecc NOYYeHHA MOMHMIOKAOB M3 
ipta Pamouckaa 931. fe 
l|| Kry6ouku cBekIbl MpopallMBasIMCcb" pH KOMHATHOM TemMiepaType B Yalkax 
ITpH Ha (uIbTpOBaJIbHOH Oymare. Ilepppre KyOoUKH MpopactalH yepes 
\iqHei moce 3amauMBaHuA. Kiy6ouku C HaKJIIOHYBUIMMHCA CeMeHaMH o6pada- 
Iipamucb 0,025% u 0,05% BogzHbIMH pacTBOpaMH KOJIXHUMHAa MpH KOMHAaTHO 
\\tnepatype B revenue 24, 48, 72 u 96 4ac. Bcero 6pi0 o6padotaHo 500 Kuay- 
WuKoB. Ilocme o6paOoTKH KOPeLIKH OTMBIBaJIHCb HM MPOPOCTKH BbICaKUBAaJIUCh 
llropmiouku, a 3aTeM MOMelaMcb B TenmHUy. B rpyHT MepBble OKpeniuMe pac- 
MA BbICaKuBalHch I] V. 
B nepBprli roy BereTalluu Y paCTeHHH, NOMO3pHTeJbHbIX Ha MOIMMJIOMAHOCTS 
MOp(OJIOTHYeCKHM MIpH3HaKaM, MpOBOAMJICA aHaJIH3 BeMYMHbI 3aMbIKaloulHxX 
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KleTOK ycTbull. J] ompeqeneHuA OpauCh BMOHe CPOPMHPOBAaHHbIe JIMCTbA 
SnnepMuc cyMpasicA C HW2KHeEM YaCTH JIMCTOBOH MWviaCTHHKM B Tpex OMpeseseHn 
HbIX MecTax. DpH BbIAeeHbI Be TpyNMbl pacTeHHH, OTHOWIeHHE pa3Mepol 
yCTbHIL KoTOpHIxX CcocTaBHuo | : 1,8 

B Tor 2xe ro ObIIH MpOCMOTPeHbI BCe paCTeHHA, TaBLUIHe WBeTOHOCHBIe M0 
6eru («tBeTyXa»), YTOOLI He MOTepATH CpeH HUX MowMMMO“AOB. IIpocmotTp 3TH: 
pacrenuli mpoBosuscA 0 YCTbHWaM HU MblWibile. Cpequ mpoaHasi43uPpOBaHHbl? 
pacTeHHli He OblWwIO HalieHO HU OAHOFO NOJMMIONAHOTO pacTeHHA. STO COOTBET 
cTByeT JIMTepaTyPHbIM aHHbIM O HH38KOH YaCTOTe NOABJIeCHHA WBeTYXU Y MOM 
TIJIOM OB. 

Ocenbio pacTeHus c GOoslee KPYNHbIMH yCTbuuaMM yOupasHcb OTJeJIbHO 
Kpome Toro, oTOvpaJIucb pacTeHuA Cc Ooslee KOPOTKMM HM TYIbIM KOPHEeIWJIOOM 
UTO ABJIACTCA OJHMM W3 XapaKTePHbIX MPH3HAKOB NOJHMIOMAHOM CBeKJIbI. 

Panuelt Becuolt 1958 r. KOpHenJofbI OblwIM BbICaKeHbI B NapHHKH. B napHu 
KaX PacTeHUA ObICTpO TPpOHYJHCcb B pocT. B STOT MOMeHT Havaslacb (PUKCalys 
MOJIOJLIX JIMCTOUKOB JIA MOACcueTa Xpomocom. OnpeseseHHe UYHCa XPOMOCO) 
IIPOBOLHOCb ObICTPbIM METOJOM Ha JaBJIeHbIX alleTO-KaPMHMHOBBbIX MpenapaTax 
Ha sToM 9Tane paOoTH B Hee BKJIIOUNJIHCb COTpyAHUKH HOBOcHONpcKoro Mxucru 
TyTa wWuTosoruM u rexeruku AH CCCP H. H. Opsosa, HW. I. Casocpxut 
uM. P. Xacanopa. PacreHus, onpelevyieHHble Kak JMMJIOWbI, OPakOBaJIMCb 
C ocTaBluxcA %Ke PpaCTeHHH JMCTOUKH OpaJHCb NOBTOPHO AIA Ooslee TOUHOT* 
ONpeAeeHHA MIOHHOCTH, YTO OCOOEHHO HEOOXOAUMO JIA XHMeEPHBIX pacTreHuH 
Cpean 150 wuromoruuecKH NPOCMOTPeHHbIX PacTeHHH 2 ObWIH ONpeeJIeHbI Kal 
NOJHMIOWIbI H 4 Kak XHMepHple. BpiiBJIeHHbIe TeTPaMJIOHAHbIe PaCTeHHA BBbI 
CaxKUBaJIHCb B rpyHT. BmectTe Cc HHMH BbICaKUBAJIHCb HW pacTeHHA, Y KOTOPBU 
IIJIOHHOCTh YCTAHOBHTb Cpa3y He yasocb. Ha TerpamouwHble pacTeHHa B Ca 
MOM HauaJie UBeTeHHA CTaBHJICA MaPpJIeEBbIM M30JIATOP. 

Jlerom onpeyeeHve MJIOMLHOCTH MpoXosMKaOCcb MO TbWIblle H Ha OCHOBI 
IIpAMOFO TloqcueTa XPOMOCOM B MaJICHbKHX Ma3yIIHbIX JIMCTOUKaX IBeTOHOCHBI 
no6erosB. IIpuH kKaxkKOM onpeleeHHH OpakoBaJIMCb BbIABJICHHbIe JUMIOUAHBI 
pacTeHHA HW XHMepbI, Y KOTOPBHIX ObIWIO MaJIO NOMMNIONAHEIX KJeTOK. Io nbWwIbih 
Bcero OplWwIo MpocmoTpeHo 110 pacrenul. IIpu stom O6pi0 BEINBJIeHO, YTO y WM 
IJIOHOB pasMepbI ee BApbupoBawH oT 0,920 1,11 ReneHuk oKyAp-MuUKpOMeTpa 
HO Ooulbue ObWIO pacTeHHH c MbwibyoH O,90—1,00 menenul. Y Terpansougo) 
CpeqHuH AMaMeTp Mbibibr coctaBus 1,33 TeneHuaA OKyJIAp-MHKpOMeTpa. 

Bsauy XOJOHOK ow AIMBON norofp 1958 r. Bererallua pacTeHHi 3azep 
*KaJlaCb, H MOSTOMY MOJIMMIOMAHbIe PaCTeHHA MPHUWWIOCb BbIKOMaTb MW MepeHectT 
B TeWIMWLY WO MOspeBaHua ceMAH. TerpalviovfHble pacTeHHA Ob HOPMaJIbH 
pasBHTbI MH xopowo BeTBHINcb. Mexoy3ua Obi COMKeHEI, CTeEOeIb OBL 
TOJILe, OOee TEMHOOKPALIeHHbIe JIMCTbA OBI Oouee TOJICTHIMH. 

B HosOpe c 2 NOMMIOMAHBIX PpacTeHHH, MOyYeHHEIX nNocme 2-cyTOUHO) 
o6pa6oTKH 0,05% pacTBOpOM KOJIXHI[HHa, OTIeIbHO C KaxKMOTO HX NoOGera 
OblIM COOpaHbl CospeBllNe KTyOOUKM — Bcero Govee 3,5 THIC. WITyK. B JasbHeli 
IeM aHaJIM3 Ha MVJIOMAHOCTh MPOBOAMICA OTAeIbHO LIA Kaxkoro mobera. Kary 
OOuKH C TeTpPalJIONAHBIX PaCTeHHH 3HAYHTebHO BaPbUpoBaNH NO BeMYMHE 
B ekaOpe KJIyOOUKH ObIVIH NocTaBJeHbI Ha MpopacraHue JIA ONpeseneHuA MIC 
MAHOCTH M0 KOpellkaM. CemMeHa O¥eHb TVIOXO MpopactaH, HU NOsTOMy IpUxc 
AMJIOCb OTKPHIBATh CeMeHHy!O Kamepy. Ilocue storo 6ouIbIIMHCTBO CeMAH Mpc 
poco, H Ha NOJYYeHHBIX MpopocTkax Obl MpoBeseH WHTOMOrMYeCcKHH aHawHa 
@Makr Ooubilel MOTHOCTH CTeHOK CeMeHHBIX KaMep Y NOJMMMIOMOB pavee Obl 
OTMeYeH pxAOM UCcJeloBaTeneh (?). 

Cpe mpoaHaIMsupoBaHHEIX MpoOpocrKOB Hapsasy c TeTpansouANEMN Opi 
OOHapyXKeHb! AMMIOWLHbIe H TPHIMVIOMAHbIe, KOTOPbIe MOTH OOpasoparTEca 3 
cueT cBoOoxHOrO NepeOnbWIeCHHA B NepHoO Hauala WBeTeHHA, elle JO n380ALM 
TETPAaNJOMAHBIX PaCTeHHU, a TAKKE 3a CYeT BOZMOMKHOH XHMCPHOCTH HeKOTOPHI 
TKaHel. 

Becnoli (1959 Tr. MOJYYCHHEIM MOJMMIOMLHE MaTepHa Oyer BEICeAH J 
WaJIbHenleH CeJieKIMOHHOW padoret. 
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| Cy4a no mpeqBapHTerbHbIM aHHbIM, MbI pacnosaraemM JOCTaTOUHbIM KOWJIH- 
(eCTBOM HCXOHBIX TeTPaNJIOMAHbIX H TPHMIONAHbIX CeMAH WIA moceBa, 4TO 
M NO3BOJIHT MpOBeCTH CPaBHUTeJIbHBIe OMbITHI C JHMIOHAHBIMU UW NOMMMION- 
IMM (bopMaMH. 

|| SakaHuNBasx HacTOSIMLyI0 CTATbIO, MbI JOJKHBI CKa3aTb, UTO B HaLIMX OMbITaXx 
}bIJI NOJTYYeH HeSHaYHTeJIbHBIM MPOMeHT HSMCHEHHBIX pacreHul. Mpi sto o6bac- 
HEM TvlaBHbIM OOpas0M HH3KHMMH KOHILCHTPallMAMH UCHOb3O0BaHHOrO Hamu 
JACTBOpa KOJXMIMHAa. HecoMHeHHO, 4TO NpH Oouee BLICOKHX KOHIWEHTPaluax 
jacrBopa (0,1—0,2%), mpuMeHsemoro B MeHee JJINTeJIbHbIX SKCHOSHILMAX (OT 
| qo 6 uacos), pesysbTaTH SyAyT Oowlee ycCnellHbIMH. 


VucrutyT Ouosoruveckoh u3nKku , Ioctynusto 
Axkayemuu HaykK CCCP - 1 VII 1959 


- + 
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Jloxsagn Axangemun nayrx CCCP 
1959. Tom 128, N 6 


MHKPOBHOJOL HA 


H. A. MAKCHMOBHY u B. TN. MATYUEHKO 


M3Y4EHME BHYTPHKJIETOUHBIX BKJIOUEHHM TPH BAPYCHOM 
FPHMMNE METOJOM JIKOMMHECWEHTHOM MUKPOCKONMH 


(I1pedcmaeaeno axademuxom A. B. Ianaaduxom 18 V 1959) 


VispectHo, 4TO Mp pa3MHOXKeHHH MHOFHX BHPYCOB B NOpaxKeHHbIX UM 
KJICTKaX BOSHUMKAIOT CBOeOOpasHble OOpas0BaHHA, NOJYYMBUIMe HasBaHHe Te- 
jieu-BK0ueHHH. Tipu BupycHoM rpunne nogoOuble OOpasoBaHHaA B SIMTeIMM 
BePXHUX JbIXATeJbHbIX MyTeH (Tpaxee H OpOHXaXx) ONMCaHbI PANOM UCCeOBa- 
Teen ((2~4) u ap.) 

UcceqoBaHuad MOCIeQHHX JIeT O CTPOCHHH MH XHMMYECKOM COCTaBe BUpyCOB 
moka3aiW, YTO HHeKUMOHHAA BUpycHad yacrula rpunna cozepxKuT 60—70% 


Genkos, 20—30% doctomunugzoB Hu oKom0 5% yraeBozos. PHK, KoTropo# 


lIpufaeTCA OCHOBHOe 3HayeHHe B HH(CKUMOHHBIX CBOHCTBaX BUPyca, COep2KHT- 
ca ot 1 m0 4% (°°7). Xora KkouuuectBo PHK B Bupyce rpumna H HeBeJIMKO M10 
CpaBHeHHIO C APyrMMM XMBOTHDIMH BUPyCaMH, 9TO KOJIMYECTBO OKAa3bIBaeTCH O- 
CTATOUHbIM JIA BbIABJICHHA BUPYCHbIX PPHMMOSHbIX YaCTHIL NpH MpHMeHeHHA 
CiellMaJIbHbIX MeTOJOB HcceqOBaHHA. 

OHUM V3 YYBCTBHTeCJIbHbIX METOJOB MCCJIEIOBAaHHA, MO3BOJIAIOULHX MOOH- 
TH K PMCTOXHMUMYeECKOMY aHaJIH3y HEKOTOPbIX BbIABJIACMbIX CTPyYKTYP, ABJIAeT- 
CH MeTOJ, JIOMHHECHEHTHOH MHKPOCKONHH NepeKUBAIOWLNX KJeTOK. 

M. H. Melicenem c corp. (°,°) 6blio mMoka3aHO, 4YTO ONarosapaA pasmMUHOK 
CBA3H (JIYOPOXPOMOB C WHTOMIA3MOM HW AAPOM KJIeTKH MOXKHO OOHAPyXKUTb pa3- 
JIMUHbIe HAPyWeHHA KOJWIOHAHOTO COCTOAHUMA OeKOB KJIETKN, HAKOMJICHUA Mpo- 
JYKTOB OOMeHa BelI€CTB, H3MCHCHHA B KOJIMYeECTBEHHOM COCTaBe HYyKJIeHHO- 
BbIX KHCJIOT H HYKJICONPOTeHOB, aTakxKe pa3s/IMyaTb no Ux Psryopecuenuuu HK 
u PHK. 

O6pa6orKa dyopoxpoMoM (akPHJHHOM OpaH?KeBbIM HH KOpHdocduHoM) 
MePe2KMBalOWMX KJeTOK, HHPWUMPOBaHHbIX Pa3HbIMH BHpycaMH, MaeT MOJIH- 
XpOMaTHyecKy!0 QJIYOpeclleHMIO, XOPOWO aKTHBUPYIOWLyIocA CHHe-duoueTo- 
BbIMM JIyuaMH. SepHbid XpoMaTHH, cosepxauul JLHK, npuobperaer 3eseno- 
XKeTYIO CJlyOpeclleHHIO; BUPYyCHbie YaCTHUbI, cofepxKautue PHK, pacnoma- 
raloulMeca B MpOTOMJasMe HU Ape, NpHoOperatoT OrHeHHO-KpacHylo dsyopec- 
IleHILHI0. 

XOTA MeTOA OOLIMHOM JIOMHHECICHTHOM MHKPOCKONMH HM He aeT BO3MOXHO- 
CTH Pa3JIM¥aTb BUAOBY10 IIPHHAae*KHOCTh BUPyca, Tak Kak BCe BUPYcbl, Cosep- 
x«Kallue PHK (rT. e€. OOJIbIIMHCTBO %KHBOTHBIX BHPYyCOB), CBETATCH OJMHAKOBO, 
OH BCe Ke NOZBOJIAET YCIELHO BbIABJIATb BAPYCHbI€ YaCTHUbI B KJleTKe, Audtpe- 
PeHUMPOBaTb HYKJICHHOBbIe KMCJIOThI, BXOMALULHe B UX COCTAaB, a TaK*Ke JerKO O6- 
HapyKUBaTb HeKPOOMOTHYeCKHe H3MeHEHHA MOPaKeHHbIX KJICTOK. 

Orjuyasich MpocToTol Hu JOcTyMHOCTbIO, STOT MeETOL MOXKET UMETb GoVIbIOE 
3HaueHHe MPH H3yYeHHH W3MeHCHHH B KJeTKe, BOSHHKAIOULUX NO, BUIMAHHEN 
TOrO WIM Apyroro Bupyca H B ONpeweseHHH BPCMeHH BOSHHKHOBeHHA IMTOTOK: 
cuyeckoro odtpeKTa Ha KYJIbTypax TKaHell. 

B HactosteH paGore u3araioTca JaHHble, MOJyYeHHEIe pH H3yYeHHH BepX: 
HUX [bIXaTCJIbHbIX WyTeH HM JlerKUX MPH SKCNePHMeHTa/IbHOM BUpyCHOM rpunne 
MeTOJOM JIKOMMHECHeHTHOH MMKpOCKOMMH. 
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Puc. 1. Cocko6 u3 tTpaxen. Bupycuble BKsIOueHHA 

(OKpalleHbl B KpacHbIlt WBeT) B WHTOMNMasme snute- 

JHAJIbHBIX KJeTOK OpoHxa. AKpHAHH oOpaHxKeBpili 
4: 20000. 06. 90 umm., ox. 10x 


Puc. 2. Orneyarok ug serkoro, Muokecrsennple 

BKJIOUCHHA (OKpaleHbl B KpacHblil UBeT) B WHTOMNAAs- 

M€ C€fMCHTOAREPHHIX JIelKOUNTOB HW aJbBeOJAPHbIX 

kKJeTKax. AKpuqun opanxkespiit 1 : 20000. O6. 90 uma., 
ox. 10 


Matepua 1 Hw Me@TOANK a. Onpirp! no oOnapyxKennio BHYTpHKJe- 
UHbIX BKJIOUCHHH pH BHPyCHOM rpunne CTaBHJIMCb Ha OesbIX MbIWaX BeECOM 
10—12 r. 3apaxenne npousBoqusocb Bupycom rpunna A(PR-8), ayanrupo- 
HHBIM K OeJIbIM MBILUAaM B OUMLLCHHOM H HeEOUMIeHHOM BHJe- 

Ouuctka Bupyca rpunna OT OaacTHBIX OeKOB MpOUSBONMNACch MyTeM all 
pOwuu Bupyca Ha 10% kypHubIX 9puTpouNtTax mpu 37° B TeveHue 7—8 MUH. 
NOCJIENYIOULHM YeTbIPEXKPaTHbIM OTMBIBAHHEM B3BeECH SPUTPOMUTOB PusHOMIO- 
YeCKHM PaCTBOPOM. QJIIOWMA BUpPyca C MOBePXHOCTH SPHTPOMHTOB MpOXo- 
ia npu 12—15° B Teyenue 20 ac. B ounmeHHom mpenapate O6HapyXHBAIHCb 
(lb CleqbI Oeuka, a THTp Bupyca no PIA pasuauca | : 640 uw 1 : 1280. 

SapaxkeHve 2%KHBOTHBIX OCYIIECTBIAIOCb METOJOM 3aKallbiBanuA BUpyca oy 
TKHM S9PHPHbIM HapKO3OM B Jose 100 DL go. 

B KaxkoM OMnbite onpeyesieHve BUpyca B BepXHUX VW HMKHUX [bIXaTeJbHbIX 
TAX OeJIbIX MbIMeH OCYIMeECTBJIAIOCb B JHHAaMHKe GouesHH, JIA Yero yepes 

6, 24, 48, 72 ut. A. vaca yOuBanocb NO YeTbIPe MIM JIA BUPycomoruyec- 
ro M MOpdouornuyeckoro ucceqoBaHuA. TuTp Bupyca onpenenasca PIA; 
)OMe TOPO, IIPOMSBOAMNOCh 3apaxkeHHe KYPHHbIX 9MOPHOHOB H OeJibIX MbILLeH. 

Beero 6pi10 noctaBsieHo 14 onpitoB Ha 214 Oenbix MplWUaX. 

Jia JIOMMHECIEHTHOPO MHKPOCKOMHpOBaHHA pH BO3sOyKTeHHU CHHe-pvo- 
TOBbIM CBETOM H JIA PHCTOIOrMYeCKOrO HCCIeEOBaAHHA MBI YMepTBJIAHCb 
IOPC(OPMeHHBIM HaPKO3OM, H3FOTOBJAJIUCbh Ma3KH HW OTMeYATKH H3 JIeErKUX U 
PXHUX [bIXaTeJIbHBIX NyTeH. Ma3ku OkpalIMBasiHCb akKPHAHHOM OpaHKeBbIM 
pasBefenuu | : 20 000 Ha docdatHom 6ydepe (pH 7,2—7,4) u npocmaTpuBa- 
ICb B JIKOMHHECIEHTHOM OcBeTuTee OM-18. OgHOBpemMeHHO MpOBOAMINCh PH- 
olorMyueckHe HcCJIeqOBaHHaA. 

Pe3syabTaTb, Y 30pOBbIX MbIlel MPH JIOMMHECILCHTHOM HccJeqOBa- 
iH SMUTeHH BePXHUX [bIXaTeJIbHbIX NyTeH MH BHYTPUKJICTOUHBIX OPOHXOB JaeT 
'CKJ10-3e1eHYIO CJIyOpeCHeHUHIO MpOTOMMa3Mbl HW APKO-3eseHy!IO dslyopec- 
-HILMIO AJlep C OTYETJIMBOH XPOMATHHOBOH ceTbiO. HukakuxX BKJIIOUCHHH B UH- 
JIa3Me KJIeTOK HeT. CerMeHTOAepHble JI€CHKOWMTHI, JIMMCOWLUTbI H MOHOLMTHI, 
IK 2Ke KaK HM aAJIbBeOJIAPHbIe KJIETKH, HMEIOT APKO-3esleHy!o sryopecleHHIo 
lep. B eQMHMUHEIX JICHKOWMTAX H MOHOWMTAX 320pOBOrO XKHBOTHOFO MOXKHO 
ileTb B IMTOMIAa3Me MeJIKHe, TYCKJIO-KPaCHble PpaHyJIbl, HeEpe3KO OTJeJICHHbIe 
yr OT Apyra. 

Ye yepes 3 uaca Mocuie 3apaxKeHHA X%KUBOTHOTO BHPycoM rpumna B aJIbBeo- 
IPHbIX KJleETKAX HW CEPMEHTOAEPHbIX JICHKOWUTAX NOABJIAIOTCA MHOXKECTBEHHBIC 
IOUCHHA, JalOllve APKO-KpacHylo (bl yopecleHUAIO, YTO CBUETEJIbCTBYET O Ha- 
muuu PHK B coctaBe STHX BKJIOUeHHH. BennunHa Mu KOJMYeCTBO BKJIIOUe- 
i B UWNTOMIA3Me KJIeTOK ObiBaeT pasHUHOK. B sevkKoWNTax BepXHUX bIxa- 
JIbHbIX TyTeH WH JI€PKHX KpaCHble BKJIIOUCHHA, OKPYIIOH WIM HenpaBHJIbHOH 
OPMbI, OOLMIMHO 3aNOJIHAIOT BCIO WHTOMIAa3My KJIeTKH. B aJibBeOJIAPHbIX KJIeT- 
AX BCTpeualoTca e€JMHHUHbIe WJIH MHOXECTBEHHbI€ MEJIKHeE KPaCHbIe BKJIIOUe- 
iA, HO KOMMYCCTBO KJIETOK C BKJIOUCHHAMH HeBemuKO. B 9anutTeuu 
JOHXOB H Tpaxen yepes 3 yaca NocJie 3apaxkeHUA RKUBOTHOLO BKJIIOUCHUA OTCYT- 
‘BYIOT. 

UYepes 6 vac. nocule 3apaxKeHHA KOJHUECTBO AJIbBEOJIAPHBIX KJIETOK C M@JIKAMH 
JACHbIMH BKJIIOUCHHAMH 3aMe€THO YBeJIMYMBACTCA, BKJIIOUCHHA Tak*Ke YBeJMUH- 
KOTCA B UNCMe, MOCTENe€HHO 3anOJIHAA BCIO WMTONMIasMy KeTKH. B snuTeHH 
)aXeH H OPOHXOB NOABJIAIOTCA M@JIKHe CMHMUHbIe KpacHble BKJIIOUCHHA B IH- 
yNIa3Me. 

Uepes 24 uaca B SNMTeIMM TpaxeH M OPOHXOB HayHHalOT NOABJIATbCA KPYyN- 
1€ CMMHUMYHbIC BKJIOUCHHA, HANOMMHAIOWHe 0 POpMe HU BeIHYHHE OKCH@MJIb~ 
je Teblla, omucaHHble B. E. IInrapepckuM. OTH BKJIOUCHUA PacnosaraloT- 
I y CBOOOAHOMO Kpad KJIETKH, BeMHMUHBIX CLYYaAX BCTPe4aIOTCA [Ba BKJIIOUCHHA 
OAHOK KleTKe (pvc. 1). B merkux MMeeTcA OObUIOe KOJIMYECTBO CerMeHTO- 
[ePHbIX JIEHKOWMTOB C KPyNHbIMH KPaCHbIMH BKJIIOUCHHAMM B WMTOMIAa3sMe U 
WIbLIOe KOJIMYECTBO AJIbBCOAPHbIX KJICETOK, WHTOMIAa3Ma KOTOPHIX 3anoJIHeHa 
HOXKECTBOM M@JIKHX, KpaCHbIX BKJIIOUeHHH (pHc. 2). 
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Uepes 48, 72, 96 uac. nocie 3apaxkKeHHA XapaKTep BKJIOUeHHH B PasJM4HbIX 
KJIeTKaX OCTABaJICA HCH3MCHHBIM: B STMTeMM TpaxeH WH OPOHXOB npeoolaaJia 
KPYNHble, CMHHYHbIe BKJNOUCHHA, WHTOMIAa3Ma CeTMeHTOAMeCPHBIX JICHKOUATOB 
OKasbiBalacb UeIHKOM 3allOJIHeHHOM HempaBHJIbHOH COpMbl APKO-KpaCHbIMH 
BKJIOUCHHAMH, a B AJIbBCOJAPHBIX KeTKAX TpeoOsMalalH MeJIKHe, MHOKEeCT- 
BeCHHBI€ BKJIOUCHHA, pacmosaraiomluecAd mo Bceli WHTOMIasMe KleTOK. B 9TH 
CPOKH MOXKHO Opllo OOHAPYKUTb B OTHeUATKAX U3 BEPXHUX [bIXaTeJIbHbIX NyTeH 
M JIeCrKUX KJI€TKM B Pa3HbIX cTaHaAX HeKpOOMO3a: MHKHOTHYeCKOe COCTOAHME 
ajpa C MHTCHCHBHBIM 3ejleHbIM cBeyeHHemM JIHK B HeM, MTOcTelleHHO YCHJIM- 
BalOlly!oCa XKeJITyIO *iyopeclleHUHIO Aep KJIETOK C OMHOBPeMeCHHBIM TYCKJIO 
KPaCHbIM CBeYCHHEM IHTOMIAa3Mbl H, HaKOHeL, Wuddy3sHylo TYCKIO KpacHyto 
(plyopeclleHUMIO HeKPOTH3HpoOBaHHBIX KsIeTOK. IlocmeqHux, XOPOMO BUAMMbIX 
IIPOCTBIM Fia30M IPH BCKPBITHH X%KMBOTHOTO, ObIIO OCOOCHHO MHOTO Y 2XHBOT- 
HBIX, MOPMOalolulHX OT MHEBMOHHM BUPyCHO-GakTepHabHOHW NpHpospl. 

OGuapyXKUTb BKMIOUCHUA B KJeTKaX SMUTEMUA [bIXaTeIbHBIX MyTeH H aJib- 
BeOJAPHbIX KJICTKaX JI€TKOTO MOXKHO JOBOJIbHO NMpOROJKUTENbHOe BPeMA 
(B snuTemHu Tpaxeu 4—5 Heli, B aIbBeEOMAPHBIX KeTKAaX JO 2 Heflemb) — ecu 
2KUBOTHBIC, 3aparxKeHHble BUPyCOM B OOMbINMX pasBeeHHAX, MOMKUBAaIM JO’ 
9TOrO BpeMeHH. Oj{HakO KOJIMYeCTBO BKJIIOUCHHH pe3KO YMeHbILaOcb mocwde 
4—5 Heli, HU B Mocuesyroulue WHA UX MOXKHO OLWIO OOHAPyXUTb B HeOOJIBILIOM | 
KOJIMYECTBE AJIbBEOMAPHBIX KJeTOK (HapALy Cc OOMbIIMM KOJIMYCCTBOM HeKpo- | 
TH3HUPOBaHHBbIX KJI€TOK). | 

[Ip KOHTPOJIbHbIX BUPyCOJIOrM4ecKHX UCCJIeEMOBAaHHAX BUPyc pHa MOXKHO! 
6bIIO OOHAapyXUTb yepes 3 uaca nocNe 3apaxKeHHA OesOM MbILIH MeTOOM 3a-. 
PpaXKeHHA KYPHHbIX 9MOpHOHORB B TuTpe | : 128, | : 340. Uepes 6 ac. mocse 3a- 
paxKeHHA efO MOXHO BEIABHTb B HeBbicokom TuTpe B PIA (1: 80, | : 160) 
HW MeTOJIOM 3apaxKeHuA OenbIx Mbuueli. B 6omee mo3qHMe cpoKH (fo 5—6 Hel) 
BUpyc OOHapyXuBaJICA C OObIIMM MOCTOAHCTBOM VM B BbICOKHX TuTpax PIA 
(1 : 320, 1 : 1280), mu MeroqoMm 3apaxKeHHYA KYPHHbIX 3MOpHOoHOB (1 : 2560, 
1 : 5120), nocae vero THTp BUpyca HauMHad Naar. 

J{1a MOUTBePKAeHHA CNeWMPHYHOCTH BKJIOUCHHH ObIH MOCTAaBJICHbI Mpo-! 
BeEPOUHBIe OMITHI: a9PO3OJIbHOe HM KaMeJIbHOe BBeeHHE MbILIAaM HesapaxKeHHOl | 
aJIAHTOMCHOH %KHAKOCTH WM CycneH3HH sierouHOH TKaHH. IIpu stom Ono 06-| 
Hapy2KeHO, Y4TO B IepBble %Ke YacbI MOCMe MHCTHJJIAWMU B aJIbBEOJIAPHBIX KJICTKAX} 
M C€fMCHTOALeCPHBIX JICHKOWMTAX MOABAIOTCA MOUTH aHaJIOrMUHbIe BKJIIOUCHHA, | 
Waroulve JIMUIb MeHee MHTeHCHBHyIO peakuwio Ha PHK (He Takyl0 MHTeH- 
CHBHYIO KPaCHY!0 JIKOMMHECICHILMIO), YTO CBUeTeLCTByeT O MpucyTcTBHH PHK 
B MPMMeHABWIMXCH MHOKyaTax. IlocmeqHee OblIO NOATBepxKAeHO H KOMYe- 
CTBCHHbIMH OHOXHMMYeECKUMU MCcIelOBaHHUAMH. 

B smuTeIMM TpaxeH M OpOHXOB Mp BBeeHHM MbIIaM HesapaxKeHHOH aJl- 
JaHTOHCHOH %XHAKOCTH UM CyCMeH3HM JerKOrO BKJIOUCHUA OTCYTCTBYIOT. 

B JalbHewmeM OOHapyxXMBaeTCaA CyleCTBeHHad pasHulla B KOJIM¥eCTBE 
KPaCHbIX BKJIO“CHHH Y 3apaxXeCHHbIX HM He3apaxKeHHbIX XKUBOTHBIX: eCJIM y VH- 
(PHI[MPOBaHHbIX MbIlUel KOJMUeCTBO BKJIOUCHHH (Kak B SIMTeIMM BepXHUX Jp 
XaT€JIbHbIX IyTeH, TaK HU B aJIbBeOJIAPHbIX KJIeTKAX) HapacTaeT B NepBble HU 
mOce HHPUMAPOBaHHA UM JIMWIb 3aTeM HaUMHaeT MalaTb, TO MPH BBeeHuu | 


(PHILMpOBaHHOrO MaTepHaJla KOJIMYeCTBO BKJIOUCHHH HauuHaeT MalaTb co 2 AHA 
9KCMePpHMeHTa HM MOUTH MOMHOCTHIO HCuesaeT K 5—6 HI. 

Oco6o culeqyeT NOLYEPKHYTb MOMHOe OTCYTCTBHE BKJIIOUCHHH B STMTEINH OpoH- | 
XOB HW Tpaxel IP BBeeCHHH MbIMMAaM HesapaxKeHHOrO MaTepHawa. 

BsicrpoTa NOABJCHUA BKJIOUCHHH B CefMCHTOAMePHIX JIeHKOWMTAX U aJb- 
BeOJIIPHbIX KJleTKAaX (IPH BBeCHHM UH*PeKIMOHHOTO MaTepMasla, a TAKKe HeH- : 
(PUUMPOBAHHBIX AJIaHTOMCHOH %KUAKOCTH HM cycneHsHuH sJerouHoli TKaHh) | 
M OTCYTCTBHE BKJIOUCHHH B KJeTKaX STIMTeIHA OPOHXOB B Culyuae MHOKYALMH) 
HeHHPHIAPOBAHHOFO MaTepHasia, MO3BOAeT MpescTaBUuTb ce6e 9TOT mpowecc | 
B MepBble YaCbl MOCe 3apaxKeHHA Kak (arOMNTOS PacMbWICHHLIX YacTHI, KeT-| 
KaMH, OOJlaQatolluMM BbIPaxKeHHOH darouuTapHol cmoco6xocTH1o. Jump! 
B JaJIbHeHIIeM B aJIbBCOJAPHBIX KJIETKAX MPOMCXOART pasMHoxeHHeE BUPYCHBIX | 
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YaCTHI, BbiparKalolleecH B YBeIMYeCHHH KOJIMYeCTBA H pa3MepoB BUPyCHbIXx 
YaCTHIL B WHTOMIASMe MOpaxKeHHbIX KJICTOK. 

IIpu wnduunpoBaHHh %XMBOTHbIX OUMI[CHHIM BUPyCOM BpeMa” MoABseHHA 
BKJIIOUCHHM B KJI€TKAX 3aMeJIAeCTCH, a TAKKE YMCHbIMACTCA KOJIMYCCTBO KJIETOK, 
cofepKallux BKOUeHHA. Mx MowKHO O6HAPyKUTb nocuie 24 vac. C MOMeHTAa HH- 
ulupoBaHua 2%*uBOTHOrO. Kak B 9MHTeIMH OpOHXOB, Tak M B aJIbBeOJIAPHBIX 
KJI€TKAX H JICHKOUMTaX HaOJOMaloTCA MeJIKUe OKPYTVIble BKJIOUeHHA (eMHUY- 
Able H MHOwKecTBeHHbIe). McuesHoBeHve BKJIIOUCHHH HaOuOaeTcA B TaKHe Ke 
CpOKH, Kak HM MPH 3apaxKeHHH HeEOUHUICHHbIM BUPycom. 

CpaBHenne HalliHX JaHHbIX c padoramu JIny (2°) w Tancon, Kem u Boyny 

(1), H8y4uaBIMx darouuTos BUpyca rpunna U ero JasbHelUTy10 cyJb6y B BOC- 
MPHUMUYUBbIX KJIeTKaAX METOOM (JIyYOPeCHUPYIOUWLUX AHTUTeJ, MOKA3bIBalOT OOVIb- 
moe CXOACTBO B NOJIYYCHHBIX Pe3yJbTAaTaX KaK B CPOKaX NOABJIEHHA BHYTPH- 
KJICTOUHBIX BKJIIOUCHHH WU UX MOPMOJIOrHH, Tak M B pacmpeyeseHHH BUpyca 
Tpunna cpe4qW 4YyBCTBHTeIbHBIX K HeEMy KJI€ETOK, 
_ Oco6oce 3Ha¥eHHe HMeeT OGHApyKeHHe MeTOOM dbulyopecUMpylollux aHTH- 
TeJI BAPYCHBIX BKJIIOYCHHH B IMTOMIA3Me aJIbBEOJIAPHbIX KJICETOK, UTO MO3SBOJIAeCT 
OObACHUTh HaGwJiOqaeMble H3MeHCHHA B JIETKHX B PaHHUX CTaqMAX BUpycHoro 
TpHmna He TOJIbKO TOKCHYeCKHM BOSACHCTBHEM BUPyCca HJM MpHcoeuHeHHeM MHK- 
‘poOHol uH@eKWHH, HO M HeMOcpeACTBeEHHbIM MPOHHKHOBeHHeM VW pa3MHOXKeHHeM 
Bupyca puna B YYBCTBUTeJIbHbIX K HEMY AJIbBeOJIAPHbIX KIeTKaX. OTO NoL- 
TBepx#KAaeT BOSMOXHOCTh BOSHHKHOBCHHA BUPYCHbIX TPHMMO3HbIX MHeBMOHHE 
y2Ke B llepBbie AHH rpwnno3sHol uHdeKWHH. 


MuctutyT HHpeKUHOHHEIX Goe3Hel Tloctynuso 
AkaJle@MHH Me/IMI[HHCKUX Hayk CCCP 14 V 1959 
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BHO®H3HKA | 


A. JI, WAGAJAL, T. HW. 3EJIMKMHA u H. J. ATPAYEBA 


UMTOXMMHYECKHE A3MEHEHHWSA HYKJIEOMPOTENV OB 
KJIETOK HEPBHOHM CHCTEMbI MJIEKONATAIOWUNX 
B PAHHHE CPOKH JIYYEBOTO NOPAKEHH A 


(Il pedcmaeaeno axademuxom JI. C. Imepx 29 IV 1959) 


Tucroxumuyeckoe uccieqoBaHve HyKJIeOMpoTeHyOB, H B YaCTHOCTH pHOo- 
HyKsleonpoteufos (PHIT), BerapasneT px, MpH3HaKOB, XapaKTepH3yIOUlAx Oxo- 
JIOrMueckve COCTOAHHA KJIeTOK M HX CHCTeM B OpraHHame. AHaJIv3 H3MeHeHHH 
PHI 8 wentpasbHo HepBHOH CHCTeMe MJICKONHMTAIOWHX OOHAPyKHJI PpeakTHB- 
HbI€ MPOMecchl, He YJIaBJIMBaeMble OOMIUHBIMH NaTOJIOLO- rHCTOJIOTHYeCCKHMH MeTO- 
jamu (28-19), Oco6eHHO NepcneKTHBHBIM OKa3aJlIOCb H3yyeHHe (H3HKO-XHMUYeC- 
KHX cBolictB PHI] muTroxoHypult mp OMHOBpeMeHHOM y¥eTe MOP@OJIOrHH STHX. 
BaxKHeHIUHX OpraHOHAOB KJIeTKH. | 

Bonpoc 0 mopdbouiornuecKHX H3Me€HEHHAX 3peOH HepBHOM TKaHH Noy BUMS | 
HHeM OGJIYYeCHHA HOHM3HPylolleH pauallueH JO HaCTOAMero BpeMeHH OCTaeTCA 
HeJOCTaTOUHO BbIACHEHHbIM. BosIbuIMHCTBO HCcsIeAOBAaTeeH NO NocieqHero Bpe- - 
M€HH IIPHepxKHBaJIOCb TOUKH 3peHHA O PpaWOpesHCTeHTHOCTH HePBHOH CHCTeMBI 
(23,26) un ap.). B nocmeqHue rofbl NOABsIAeTCA BCe OouIbIue pabor, OOHapYXHBIIAX 
MOp@osornyeckve Hu3MeHeHHA BILTHC nog BanuaHnem o6sryuenna ((74,%,8,2,?,°,72 
H [ip.). HanOouee cyulecTBeHHble H3MCHCHHA BbIABJIAIOTCA B M€XKYTOUHOM, Cperl- 
HeM MOSry H JOpCaJbHbIX Apax mpogxouropatoro mosra (lWaG6agam, Tlopry- 
raJioB); MeHee OTUeTJIMBbIe — B CMNHHHOM MOSry, KOpe OOJIbUIHX NowJymapHH. 
CyulecTBeHHoe 3HaveHHe HMeeT aeKBaTHOCTb MeTOJa HUccJeqoBaHHa. Tak, 
B OMHOM u3 MocseqHuX pador (1%) mpH HccieqoBaHHuH PHII HepBHok cucTempl 
H3MeCHeEHHA ObIWIH OOHAPy2XKeHbI IPH OKPaCKe MCTHJIOBbIM 3@JICHbIM H MHPOHH- 
HOM TOJIbKO Ha 7—14 cyTKH Tocuie OOmero OO1yyeHHA 650 r; B TeyeHHe NepBbIX 
CyTOK OHH B OOJIbUIHHCTBe CJlyuaeB He OTMeualoTcA. Mexyy TeM, THCTOXHMH- 
yeckoe u3yyeHHe PHIT muTroxonzpnit B HelipoHaxX H HeHporsiMu mMOKa3aso ruly- 
60KOe NoBpexeHHe HIHMea/IbHOH OOAaCTH M PeTHKYAPHOH CyOcTaHUHH B pa3s- 
rap syueBol OouesHH (7%), noATBepxKTeHHOe TOHKHMH (Pu3SHOOrHYeCKUMH MeTO- 
Kamu (1°, *), OuepeqHol sajaueli ABHJIOCb HcCceqOBaHHe paHHUX CPOKOB peak- 
IMM IeHTPaJIbHOM HepBHOH CHCTeMbI (B MepBble YaCbI H HU). OGbexT uccuieso- 
BaHHA — OevIble KPbICbl, y KOTOPHIX B MIpeAbIAYULMX ONbITAX Obl OOHAapyKeH pal 
WMTOXHMHYeECKHX OCOOeEHHOCTeH, OarOMPHATCTBYIOWMX OTYeETJIHBOMY IIpo- 
ABJICHHIO NOCJeLCTBUA OOJyYeHHA HOHU3UPylolleH payualnet. PKUBOTHBIe Be- 
com 220—250 r oHOKpaTHO OOJ1yuaJIHCb Ha {-yCTaHOBKe, CKOHCTpyHpoBaHHolt 
A. B. BuGepraiem c corp. (*) go30% 1000 r npu momnHoctu 150—192 r/mun. 
Cnycra 0,5; 1; 2; 3; 3,5; 4; 5; 6 u 24 vaca Kpbic WeMKOM (UKCUpOBaIH (B acdup- 
HOM OFIyIMeHHH) HHbeKIHeH B KPOBEHOCHYIO CHCTeMy H OOpaOaTbiBaJH M0 MeTOLy 
A. JI. Wa6aqama (*%"1*) aa rucroxumuyeckoro o6Hapyxenua PHI (oxpac- 
Ka MeTHJICHOBbIM CHHUM TPH pasHbix pH). MccseqoBanuto nogBeprasucb cnvH- 
HOH MO3I, CIMHHO-MOSrOBble FaHIvIMH WM KOpa OOJIbIWMX NosyMapHl (06HEIT 
orgen, III u V com; remennot otmen, III], 1V u V canon; satewounpit, III u 
IV cuon). 

KputepHeM OIeHKH (pyHKUMOHaIbHOrO COCTOAHHA HeHPOHOB cu1y2KHJIM 
H309/1eKTpHyeckue TOUKH PHIT Muroxonypui, THrpowfa H WHTOMa3MbI KJIeTKH, 
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KOTOPble ONpeeMAIOT CTeMeHb XeMOCOPOWMH KPaCHTeA B KOHKPeTHbIX YCJIO- 
BuxAX pH cpeyp peakiwun. Ha npenapare M9T coorzercrsyer Hayany oKpallu- 
BaHHA HCCJIeEAYeMbIX CTPYKTYp . 

Jl HOPMaJIbHBIX (KOHTPOJIbHBIX) KPbIC XapaKkTePHbI Kpaline KUCJbIe 3Ha- 
yeHHa (0 wkane pH) MST mutoxonyzpnit u Turpouga B addepenTHBIX raHrn- 
O3HbIX HeHpOHax* NO CpaBHeHHIO C aHaJIOrMUHbIMH NMOKa3aTeJIAMH JIA MOTOHEH- 
POHOB CNHHHOFO MO3ra HM HeEHPOHOB KOpb! OObWIMX NOTyuapH. Cpemnne 3Ha- 
yenua MOT B HopMe mpuBezeHn B Tab. 1. 


| 


° Ta6auua 1 


Hso0smektpuyeckne Touku PHII opranongop HepBHbIX KJIeTOK B 
HOpMe (B eQnHHUAax pH) 


-| AddepeuTHple Moroueiipouut IInpamMuzupe 
Tun CTPYKTYPbI TaHrJIHOSHbIe CNHHHOrO Mo3ra KJIETKH KOPbI 
KJICTKH Mosra 
Mutoxonazpuu 2,2—2,5 3,2—3,5 2,9—3,0 
Turpouy 2,85—3,0 3,0—3,8 3,4—3,6 
| Lutonaa3sma TEI SHA) 3,0—3,2 


VccneqopaHua TrvcTOXHMHYecKHX u3MeHeHHH MST PHI mutoxonypui, 
THrpowAa HW WHTOMMA3MbI Noce OAHOKPAaTHOrO OOULero Y-OOYYeHHA BbIABHIA 
pe3kHe H XapaKkTepHble JIA KaxKOH KaTeropHH HeHPOHOB HapylWeHHA (PuSHKO- 
XHMHYeCKOFO COCTOAHHA HYKJICONpOTeHAOB IWHTOMIAa3Mbl HW OpraHOHuOB. 
HavOouee paHHuli cpok qukcalluu TKaHei Opi 30 MMH. mocre o6.1y4ueHHA 
(Ta6a. 2). 


Ta6munma 2 


Cypur w30ameKTpHyeckux Touek PHI] opravHowyop HepBHbIX KJeTOK Mocne O6OmyyeHHA 
(B equHunax pH) 


Bpema nocne o6nyueHHa 


Tun cTpyKTypbi 


0,5 ac. | 1 vac. 3—3,5 dac. 6 ac. | 24 uaca 
_Mutoxouzpuu = atbe- 
_ PeHTHEIX KJI€TOK 1,0—1,2 0,8—0,95 0,8—1,2 0,5—0,8 0,3—0,6 
_Mutoxonyzpuu  Helpo- 

Hop IV cos Kopbl 4e0) LO OL, 7 0,4 0,4—0,2 
Turpouy addepextTublx 

feeon ald 0,8—1,0 0,2—0,4 0,2—0,8 0,2—0,8 0,2—0,6 
MutoxouJpuu MOTOHEL- 

POHOB 0,4—0,6 0,4—0,6 0,2—0 0,1—0,4 0—0,2 
THrpouy MoTOHeHpoHoB}| 0,1—0,5 0,1—0,5 ? Hopma ? Hopma Hopma 
Turpouy KieTOK KOpbI 0,5 0,3—0,5 0,1—0,2 | 0,4—Hopma| 0,1—0 

mMosra (B KHCJy!0 ua 0,1 

cTopoHy) (B KHCJIy!0 
cTOpoHy) 


KomnuyuectBeHHO HavOoubuive H3MeHeHHA HaMH Onlin OOHapyKeHbI B MH- 
TOXOHIPHAX acbbepeHTHBIX KeTOK. Uepes 0,5 vaca mocne oONyYeHHA CABUr 
VOT B meounyo cropouy coorsercrBopan 1,0—1,2 equHun mika pH. B 
JlambHetmue cpoku capurn MOT HeckouIbKO yMeHbIWaJIHCb, HO HOPMbI He ]0- 
cruramu. Kpome Toro, B yOplBalolleM MopsAyKe HaOsioqaeTcCA CIB B MHTO- 
XOHApHax HeHpouos IV, III u V cioeB kopbi Mosra, B THrpoHse TaHrvIHOSHBIX 
KJI€TOK, B MATOXOHAPHAX MOTOHeEHPOHOB, B THFpOWe MOTOHEHPOHOB HU, HaKO- 
Hell, B THrpouse KIeTOK KOpbI MOSra. 


* Haim JaHHble oTMMUAIOTCA OT WHpoBEIX AaHHbIX, ONyOHKOBAHHEIX B padoTe PockaHa 

u Iopxukosol (15), uto o6ycioBmeHo, Mo-BHAHMOMy, Pa3svIHuHeM dukcauun. Ilpuxu3Hennaa 
VHbEKUMA COXPaHAeT HaHOoslee JOCTOBEPHO MpWXHSHEHHbIe OCOOeCHHOCTH. 
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Ha muKpockonuyeckux mpenapaTax oKpacka pu pasHbix pH nocwesoBa- 
T@JIbHO BbIABJIAeT B HOPpMe CHavasla MHTOXOHAPHM, 3aTeM MHTOXOHApHH HU TH- 
rpowy uv Jasee onun Turpong (1%, 17, 1°). Ecum Mbl CbaBHMM OKpacKy IPH KOH: 
KpeTHOM 3Ha¥eHHH pH B pasHble CpOKH MocwJe y-OOulyyeHHA, TO B HOpMe pu pH 
3,0 BHIABIMIOTCA MUTOXOHApHH (puc. 1 a), HO yepes 0,5 4aca (puc. | 6) u 3,5 
yaca nocue oOs1y¥eHua PHI] stux opraHouAOB COBepleHHO He pearupyeT C kpa- 
CHTeJIeM, H KJIETKH OCTaIOTCa Kak ObI «MycTbIMM». Cnycra 24 4aca Mp TOM *Ke 
pH Buu CqHHHUHEIe OKpaleHHpre MMTOXOHApHH (puc. | 6). AHanorMuHas 
KapTuHa Ha6wtogaeTca H mpu pH 3,4 (puc. | 2), OMHakO KOJIMUeCTBO OKPalllH- 
Bae€MbIX MHTOXOHIpHi yepes | cyTKH 3HayNTembHO Bospacraer. IIpu pH 3,8, 
KOrla B HOpMe OKpallieHb! OLHOBpemeHHO PHI] rurponga u PHII muroxouspun, 
yepes 0,5 uaca nocule OOyYeHHA HaYHHaIOT BbIABJIATbCA OHH MUTOXOHAPHAH, 
a THTpony GecupereH. B To xe BpemMa OKpacka pH pH 4,5 uM mp Oosee BEICO- 
KMX efO 3Ha4eHHAX, KaK 9TO OOMINHO MpakTHKyeTCcA Mpu MeTose Huccwa, He BBI- 
ABJIAeT (PAKTHYECKH CYLULECTBYIOULUX PasJIMYHit B (pH83HKO-XHMH¥eCKHX CBOH- 
cTBax PHI] B u3yyuaempix opraHouyax nocule OO y4eHHaA. 

Takum o6pasom, HanOoulbuime usMeHeHua PHII oOnapy2KeHbl B CTpykTypax, 
OO/aarwoluluxX B HOpMe HH3KUMH MOT, np aakBaTHOM CocTaBe OKpalllMBarollen 
CMeCH H KOHKPeTHBIX 3HayeHHaAX ee PH. Kak yxe yKa3biBaJlOCb B MpeAbIyuULuXx 
padorax (1°-?°), cBasbiBaHHe OCHOBHbIX KpacuTeseH PHII o6ycaoBjeHo HaJH- - 
4uHeM CBOOOJHbIX (boctpOpHOKHCJIbIX TpyMM WH NpONOPMUMOHAIbHO HX KOJIMYECTBY; 
MOSTOMY CHWXKeHHe OKpalllMBaHHa, CBA3aHHOe co cABHrOM M9T B uelodHOM Ha- 
MpaBJIeHHH, yKa3bIBaeT Ha CYIeCTBeHHbIe H3Me€HEHHA B COCTaBe NOJIMMepHOr 
MOJICKYJIbI. 

B pesybtate capura MOT npoucxoguT pe3koe cykeHHe 3OHbI OKpalllHBae-— 
MOCTH, KOTOPOe Y MHTOXOHApHi acppepeHTHBIX KJICTOK B MepBble YaCbl MOCTHTaeT 
60—70% wtkasb pH, a y Turpougza 40—50%. JinutTeabHocTb caBura MOT Bo 
BPe€MeHH He OMMHAaKOBa JIA H3y4aeMbIX OPraHOWAOB B KaxKJIOM THMe KJIeTOK H- 
Pa3HbIX KaTerOpHAX HEMPOHOB; AOIbule Bcero, WO 24 yac. BKJIOUHTEJIbHO, CBHI 
HST Ha6uroqaeTcaA B MHTOXOHAPHAX UYBCTBHTEIbHbIX KJIETOK H MeHee JVIH- 
TeJIbHO, mpHMepHoO 12—18 uac., B NHpaMHAHbIX KJleTKaX KOPbI OOJIBLIHX M0- 
Jymapul (tabu. 2). @usnko-xumuyecKoe coctrosHHe PHITI turpouya HopMawn- 
3YeTCH OTHOCHTEJIbHO ObilcTpoO, HauHHad c 3,5—6 yac. Turpouy KuleTOK KOpbiTro- 
JIOBHOrO Mosra Yepe3 3,5—6 4ac. Noce O6yYeHHA OOHApyxXUBaeT ake TeH- 
AeHUMIO K CABHTy B kHCy!o cropoHy; cnycta | cytKu ero MOT sBosspamiaetca 
K Hope. 

Tloce o6.1yueHHA MpOHCXOAAT XapaKTepHble H3MeHeEHHA HU B «ANddbysHbix» 
PHI wutonia3mpl, upwuem u B 9THX cayyanx coBuru HOT ocobeHHO 3HauH- 
TeJIbHbI B TaHVIMO3HbIX KJIeTKaX: Yepe3 0,5—3 uaca Ha6soyaeTcA CIBHY B Ile- 
JIOWHOM HanpaBsieHuu Ha |,0O—1,5 mkaubi pH; cnycra 3,5 uaca uM AO KOHMa CyTOK 
OH paBeH 0,6. B HelipoHax romOBHOTO MO3ra aHasOrHYHble H3MeHeEHHA OTHO- 
CHTEJIbHO HeBeIHKH (oT 0,5 Wo 0,1 wuikanE pH). 

Takum oOpa3oM, MPHMeHeHHBIi HaMH MeTO MNO3BOJIHJ BLIABUTb paHHHe 
WHTOXHMHYeCKHe H3MeHeHuA B ILHC mpu o6uem o61yyeHHu, KOTOpHIe 3aKJIIO- 
WalOTCH B 3HAYHTeJIbHOM BHQOM3MeHeHHH ()H3HKO-XHMHYeCKHX cBOlicTB PHI 
HEPBHBIX KJICTOK. 

Tlockoubky wkaia yueta pH sBaserca slorapudbMuyeckoll, TO aOcouOTHEIe 
MOKa3aTeJIH H3MCHEHHM SHAYHTeJIbHbI H COOTBETCTBYIOT TPOMAHbIM H3MeCHCHHAM 
KOJMYCCTBA KHCJIbIX H UeIOUHBIX Ppynl B MMLemax PHII (Hanpumep, 1,0— 
1,5 pH coorsercrsyiot 10—32-KpaTHbIM OTHOWeHHAM). TpyJHO mepeoleHHTb 
(pu3MKO-XHMMYeCKy!O MoxupuKayMIO PHI B mMuroxoH~puAX, T. e. BaxkKHeimux 
OpraHousax, MpeACTaBJAIOULMX COOOH «KCHJIOBbI€ CTAHUMH» KJIeETOK; HapylueHue 
OKHCJIMTebHOrO cocopHMpoBaHHA NocMe HOHM3HPYIOWMX BOseHCTBHH AB- 
JIAeCTCA OMHHM H3 MOC/eACTBHH OMMCaHHbIX HaMM TipeBpatieHuh PHII, cyute- 
CTBCHHO BJIMAIOULMX Ha XO HM MOCMeEAOBATebHOCTh (hbePMeHTHBIX peakIHi 
(*, '’, 7%). Tlesopranvsauua sHepreruKH HelipoHOB OOycAOBMBaer TaxKeNIBIE 
(PYHKUMOHAIbHbIe HAPyIIeHHA BO BCeli HEPBHOL cHcTeMe. 

Peaklua eocTHoro OpraHu3Ma MJIeKONMTAaIOMLUX Ha MpoHUKaromlee H3J1y- 
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Puc. 1. Hepsuble KeTKH CIMHHOMOSroBOro raHriuA. a — B HOpMe, 6 — uepes 0,5 4aca Mocae 
o6yyeHua, 6, e — 4epe3s | cyTKH Nocze o6myyeHHA. OKpacKa MeTHeHOBbIM CHHHM Tipu pH 
3,0 (e — mpu pH 3,4). Ox. 10, 06. umm. 90X 


TLAH, rT. 128, Ne 6, Wa6agqaw, 3enukxuna, Arpayesa 


oT aera 


ie) ie 


=a : 
i ae 


a 


YeHHe MPOABJIAeTCA Mpexle BCerO WHTOXHMMUCCKUMU M3MeHeEHHAMH addepeHr- 
HBIX HeHPOHOB, KOTOPbIM CONYTCTBYIOT aHaJIOPMYHBIe (JMLIb KOMMYeCTBEHHO He- 
CKOJIbKO MeHbIIMe) MOpaykeHUA KJeTOK FOJOBHOFO M CNMHHOPO Mosra. Iny6oKne 
M3Me€HCHUA XHMH3Ma MHTOXOHAPHH (T. €. HOCHTeNeH OCHOBHbIX (bepMEHTOB JIbI- 
XaTeJIbHOrO OOMeHAa) HaMHOFO OMepexaloT (HW MpesWecTBy!OT) CpOKH BO3HHKHO- 
BCHMA OOULCH3BECTHBIX MaTOJOFO-FMCTOMOFHYeCKHX MOBPe*K EHH B KPOBOTBOP- 
HOH, MOJOBOH M MHUeBapHTebHOH (snMTeNMM CAM3HCTOM KMMeYHHKa) CHcTeMax 
(cp. (°)). ostomy mnpwunHHo-cilencrBeHHbie mpoueccsl pu pasHobnoso- 
THYeCKHX BO3RCMCTBHAX Ha BbICLUIHe OPraHH3Mbl JOJOKHbI ObITb 3aHOBO UCCJIe- 
JOBaHbI C YYCTOM NapaMeTPOB H3MeHeEHHH adPepeHTHLIX M peryJATOPHbIX Me- 
XaHH3MOB IWeHTPaJIbHOH HepBHOM CHCTeMBI. 

Hawn 2aHHpie 06 MsMeHeHHM (PusuKO-XUMHYeCKHX cBOlicrB PHIT xoppesu- 
pytoT C HMerOULHMHCa B JHTepaType OMOXHMHYeECKHMUH JaHHbIMH O JelCcTBHH 
MOHH3HpylolleH palualluM Ha HyKJeonpotensp (13, >, M4) 7, 25 22) prispaaa 
KOHKPpeTHble PaHHHe MH NPeHMYIIECTBEHHbIe PeakIMMH HeEPpBHOM CHCTeEMbI MJIeKO- 
|" TMTarouyux. 


Uxctuty?t 6vomornueckoh du3uku Ilocrynuao 
Akayemuu HayK CCCP 7 IV 1959 
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Jloxnagyn Akayemuu Hayk CcCcCcP 
1959. Tom 128, Ne 6 


BHOXHUMHA 


tO. E. BABCKAS 


K MEXAHH3MY JIEMCTBHA WCKYCCTBEHHOrO CHH)KEHHA 
TEMNMEPATYPbI TEJIA HA TIPOLECC OBPASOBAHHA BEJIKA 


(I1pedcmaeneno akademuxom JI. C. IImepx 9 IV 1959) 


B paOore (1) Oblwio ucceqOBaHO BJIMAHHe THNOTepMHH Ha Mpolteccp o6- 
pasoBaHua OesKOB MeyeHH HM CbIBOPOTKH, a Take OeMKOBbIX PPaKUHH NWa3MbI, 
KOTOpble HaXOAAT CBOe OTpaxKeHHe B BeJIMYHHE BKJIIOUCHHA AMHHOKHCJOT Me- 
THOHHHA H PiHuHHa. Bewio ycraHOBJIeHO, YTO IPH CHHKeHHH TeMMepatyPpbI Tesla 
yo 24° Her napasmemH3Ma MexKy H3MCHeCHHeEM HHTCHCHBHOCTH BKJIOUCHHA yKa- 
3aHHbIX AMMHOKHCJOT B O@IKH TKAHH NeveHH HW B OOpasyemble MeyeHb!IO aJlbOy- 
MHH HM (uOpHHOreH, a TakxKe IOOyJHH. 

B Hacroasulei paOore MbI MIbITaJIMCb BbIACHHTb, YM OOYCJIOBJIMBaeTCA CBOe- 
oO6pa3sve H3MeHeHHH mpollecca BKJIOUCHHA AMHMHOKHCJIOT B OeIKH mMeveHH 
H Mla3Mbl H MpOABJIAeTCA JIM YCTaHOBJICHHaA HaMH 3aKOHOMePHOCTb BJIHAHHA 
rHMOTepMHH Ha BKJIIOUeHHe AMHHOKHCJIOT OHO3HAYHO JIA BC€X AMHHOKHCAJOT, 
BXOJIAWUX B COCTaB Ceska, WIM %Ke HMeeTCA OTHE WIA HEKOTOPbIX H3 HHX, 
B 3aBMCHMOCTH OT THMa OOpasylOlleHca CBASH. 

C sToH WesbIO MbI PeWIHJIM Mpexke BCerO BLIACHHTb, 3aBHCHT JIM yCTOHUH- 
BOCTb Mpollecca BKJIIOUCHHA AMHHOKHCJIOT B TKaHH NeyeHH OT OcOOoK ycrToruH- 
BOCTH (PepMeHTHOH CHCTeMbI B TeEMIepaTypHOM MpoMexyTKe Mexyy 37 u 24°, 
HIM Ke NOLepxkahve HOPMaJIbHOrO YpOBHA Mpolecca CHHTe3a Geka B NevyeHH 
O6ycOBIEHO peryJIMpyIOWMMMH MeXaHH3MaMH lesocTHOrTO opraHH3ma. Kpome 
TOPO ObIJIM MPOBeCHbI ONITHI MO BKJIIOUCHHIO IPH THNOTepMHH WMCTeHHa — aMu- 
HOKHCJIOTHI, OOpasyrtOlWeH BOCHOBHOM JHCYJIb*UHbIe CBA3H, B OTJIH4He OT METHO- 
HHHa H PIMWMHa, OOpasy!OWlHX NeNTHAHbIe CBA3H. 

B HacTOALIeM COOOLICHHH MPpHBOAATCA 9KCIepHMeHTAaVJIbHbIe JaHHbIe MO BKVJIIO- 
yeHHIO WHCTeHHa-S*° B OeIKH TKAaHH MeveHH H GeKOBbIe (PpaKUHH Ma3MbI IPH 
rHnoTepMHu (24°) H pe3yJIbTaTHI ONbITOB NO BKJIIOUCHHIO IMIMHa, MeTHOHHMHA 
M WHCTeHHa B OeIKH TKaHH Cpe30B MeyeHH HM CbIBOPOTKH in vitro npH Temnepa- 
Type 37 u 24°. 

IQkKcnepuMeHTaATbHAA UYacTb. CocrosHHe runorepMuH y 
KPOJIMKOB CO3aBaJIOCb CJIELYIOULUM OOpas0M: XKHBOTHOMY TOKOXHO BBOLHICA 
pacTBOp aTpOmHHa, 3aTeM BHYTPHBeHHO pacTBOp ypeTaHa HM JaBaJica sup. 
Korga Hapko3 CTaHOBMJICAd TuIyOOKHM, BHYTPHB€HHO BBOJMJICA pacTBop 
aMMHa3sHHa. SaTeM %KHBOTHOe NOrpy2Kaslocb B BOAY CO JbAOM NO Tex nop, 
moka TeMMepatypa Tella y Hero He JocTurana 24°; noce yero 2KHBOTHOMY 
BBOJHJICA WHCTeHH, MeyeHHbI S?° H3 pacuera 20 000 umn. Ha 1 r Beca 2xKHBOT- 
HOrO. 

Ha puc. | npeqcraBeHbI pesyJIbTaTbI OMbITOB NO BKJIIOUeHHIO WHcTeHHa-S35 
B OCJIKH MeyeHH HM *pakIHH MWw1asMbI pu runoTepMuH 24°. U3meHeHHua BKJIOUeHHA 
pH THMOTePpMHM BbIparKeHbl B MPOWeHTaX MO OTHOMICHHIO K COOTBETCTBYIOULUM 
BeJIMYHHaAM Y KOHTPOJIbHbIX XKMBOTHDIX. Jd CPaBHeHHA NPHBeeHbI BeHUNHBI 
BKJIOUCHHA PaHee HCNOJIb3OBAHHbIX AMHHOKHCJIOT MeETHOHHHAa H vinwhHa. Kak 
BHHO u3 puc. |, BKJIOYeHHe WHCTeMHa B OeKH TKAHM NeyeHH MeHseTCA B Mpe- 
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Aelax BesIMYHH OMONOrMYecKOrO pa36poca, Tora KaK BKJIOUeHHe ero B 6esIKU 
CbIBOPOTKH HM Oe/IKOBbIC (pakUHH Wwia3MbI yBesmMuyHBaeTca JO +130% u B 
buOpuHoren — Jo +100%. Takum o6pas3om, mpH BKJIOYeHHH IucTeHHa MbI TaK- 
*#Ke HaOJOaeM OTCYTCTBHe MapaseM3Ma B H3MeHEHHH HHTeHCHBHOCTH 06pa30- 
BaHHA Oe€JIKOB TKAHH TeveHH H OeKOBbIX (pak Ma3Mbl. 

B onpirax MO WCCJIeQOBaHHIO CKOPOCTH BKJIOUCHHA WMCTeHHAa B GOeJIKH CbIBO- 
POTKH BKJOUeHHe UCCIIeEAOBaOCb Yepes 40 MHH., | uac. 20 MuH. uw 2 Yaca Mocue 
BBeJeHHA PakWHOaKTHBHOrO IMCTeH- 


Ha. OKka3aslocb, 4TO yxKe yepes Zo FA a 
40 MHH. BKJIOUeHHe WHcTeHHa y 10 6 
rHNOTepMHYHOPO KpOJIHKa Her 3Ha- 100 : 
UHTeJIbHO HHTCHCHBHee, YM Y KOHT-. 80 
powbHoro. OHako BcuIelcTBHe Gosee 
ObICTpOro BbIBeeHHA WHCTeHHa U3 BY 
OpraHH3Ma Y KOHTPOJIbHOrTO %KH- 40 
BOTHOrO OCTHxKeHHe MaKCHMyMa | 
Ha KPHBOH KOHTPOJIA MpOHCXOLUT t 
Hopma 
paHbule (pvc. 2). Onbirbl m0 BKwII04e- 
HHIO aMHHOKHCOT in vitro OnWIM “20 
MpoBeyeHbl cO cpe3aMH eyeHH HU -49 
OesIKaMH CbIBOPOTKH KpoOBH. Cpe3bi 
IPHFOTOBIAHCh H3 TMeveHH TOJIbKO au Ea 
yTO yOHTOrO KpouHKa. OObMHO AA - 60 Gegpoma ots 
onmbita Opatocb 300 mr cpesos. B leven Anobymun Qubpur 


ONbITaX HCHOMb30BaICA ocPaTHbIH pyc. 1, Bxmouenve amunoKucnoT B Genku 
6ydep pH 7,5 w MeyeHbIe METHOHHH, neyenn xu pakuun ma3Mbl Mp runoTepMHH 
TIMWHH WH WHCTeHH H3 pacueta 1— 24°, a — MeTuonun, 6 — ranuun, 6B— WHCTeHH 
2000000 umn. B npoo6y. Omni © 

o6beM mpoOpi cocTaBas 50 MJ. OnbiTHble MpoOb! adpHpoBaHCbh MponycKaHvem 
cmecH O, uw CO, (95 + 5%) HM HHKYOUNpOBaNcb 2 vaca mpu 37 H 24° c Kaua- 
HHeM B_ BOJSAHbIX TepMoctTaTax. Ilo oKoH4a- 
HHH HMHKyOaluH MmpoObl oOcaxaivcb TPH- 
XJIOPYKCYCHOH KHCJIOTOH C KOH€4HOH KOH- 
weHTpayneh 10%. Cpe3pi pacTupaucb B cTy- 
Ke AO MOpowkKOOOpasHOoro COCTOAHHA, Mouy- 
YeHHbIN OCaqoK WeHTpudyrupoBaics, MHOro- 
KpaTHO lpombiBaica 5% TpuxJOpyKcycHon 
KHCJIOTOH MW Jasee OOpadOaTbIBaJICA OObIMHBIM 
o6pa3om (?). IIpo6n, cuuTaBuiwecad KOH- 
TPOJIbHBIMH, cpa3sy OcaxkKavcb TpHXxsOp- 
ykKcycHou KHCJIOTOH MH OOpadaTbIBaJIHCb 
KaK OMHCaHO BBILLIe. 

O6muH O6beM TpOOHI B OMbITaX MO BKJIIO- 
YeHHIO AMHHOKHCJIOT B CbIBOPOTKY Obl 30 MJ; 
KOJIMYeCTBO CbIBOPOTKH B mpobe 0,75 MI; 

—_—— 6yqbep cbocdbaTtHp pH 7,5. Ncnomb3o0Basucb 

le ale ye Ke AMHHOKHCJIOTEI, YTO H B_ OMIbITaX CO 

Puc. 2. Hsmenenue pkmouenna UA- cpesamu. OnbiTHbie MpoObl MHKYOMPOBaJIHCb 
cTewHa BO BpeMeHH Mp runoTePMHH = =Duacanpu 37 Hu 24° B BOAAHbIX TepMOcTaTaXx. 
24° B cBIBOpoTKy KpoBd KpowHKa. = TT, oxonyanHH MHKyOalM MpoOb ocaxKsa- 

@.-— KOHTpolb,,.0 — OnBIT JIMCb TPHXJIOPYKCYCHOM KHCOTOH Cc KOHeEUHOH 
KoHUeHtpanuel 10% u o6paOaTbiBaHcb Kak OOBIUHO (’). 

B tra61. 1 npuBeseHbI pe3sy_TATbI OMbITOB MO BKJIIOUCHHIO MCTHOHHHA, TIH- 
IMHa H IMcTeHHa B OeJIKH Cpe3o0B Me4YeHH MpH WHKyOallun 37 4 24° HB OeIKH CHI- 
BOpOTKH in vitro mp Tex #Xe TemmepaTypax. M3 Ta6JIHUbI BUAHO, YTO IPH TeM- 
nepatype 24° umeeTCsH CHMKeHHe BKJIOYCHHA BCeX TpeX AMHHOKUCIOT B TKa- 
HH HeuenH Ha 283—39% u uTO np MHKYOalMM OeKOB CbIBOPOTKH Np 24° BKJIIO- 
qeHue ja BCeX TpeX AMMHOKUCOT MaflaeT Ha BeNMYHHEI OT 23 Jo 42%. 


UMA/MEM 


1500 
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Ta6auna 1 


Cpequue JaHHble BKJIOUeHHA AMHHOKNCAOT B Gesu cpesos meve- 
HM M 6eKU CbIBOpOTKH KpoBH in vitro 


PafuoakTHBHOCTb B HMM. B 5 Mr 


% usmMe- 
BpefeHHaa aMUHO- 6enka % 
HeHua 
KucoOTa uHKy6a- MHKYyOa- 
KOHTPOJb | wus, 37° wua, 24 


Cpe3b neweHu 


oad 18 89 ee Pere to 
eeetnOEnE 10 49 30 —39,0 
Tamunu-C 32,6 
ILucrenn-S** 20 a se ry 
CuBpopoTka 

ae 60 822 662 —23,0 
Rete 92 175 96 =a) 
JIM 30 163 119 =.) 


Ilucrenu-S®° 


* Cpenuue u3 8 OMbITOB. 


B ompitax MO BKJIOUCHHIO Me€THOHHHa HM WMCTEHHA B 6eKU CbIBOPOTKH in 
vitro Obwi0 O6Hapy2KeHO (Puc. 3), UTO CKOPOCTb BKJIOYCHHA STHX AMMHOKUCIOT 
UMN MUM 


1500 
1400\- 


1200 - 


1000\ 
600 '- 
600 \- 
400 


200 


! 


t 1 { ’ t ! 
16 3 45 68 75 90 05 20mun. 


Puce. 3. M3mMeHenHe BksIOUeHHA MeTHOHHHA (/) 
WM wucTenHa (//) B CbIBOpOTKy KPoOBH KpowuKa 
in vitro mpu Temmepatypax 37° (a) u 24° (6) 


3aMCTHO CHH2KaeTCA IPH MOHMKEHHH TeMMepaTypbl HHKyOalun c 37 Jo 24° 
yxke yepes 40 MH. Nocdle Havasa MHKyOalHu. 


O6cyxKMenHuve pesyaAbTATOB 


IlapaqokcambHoe HanepBbiit BSria, yBenMYeHHe BKJIOUeHHA WHCTeHHAa B 
OeIKOBLIe (pakUMH Ma3MbI H OCIKH CbIBOPOTKH Mp OHOBPeMeHHOM CHH- 
*KCHHM BKJIOUCHUA MeTHOHHHA H TVIMWMHa pa runoTrepmun (puc. 1) moxer 
ObITh OObACHEHO TEM, YTO B MpOBeAeHHbIX HAMM 9KCMepHMeHTaX BKIOUeHHE 
WHCTeHHA OTPaKaeT HE TOJIbKO CHHTe3 OeKa, HO HApyrol npomecc — u3mene- 
Hue KovIMYecTBa SH-rpyrn Geka, Ha COeMMHeHMe C KOTOPHIMM yTHAM3supyerca 
BBeJCHHbIH IWMCTeHH. 

HaOstotasuiaaca Hamu in vivo oco6aa ycroiunBocTh mpollecca CHHTe3a Geul- 
KOB MleveHH K NOHMKEHHIO TeMNepaTyPpbl Tela AO 24° He UMeeT MecTa B YCJIOBHAX 
in vitro, MpM KOTOpbIX BKJIOYeHHe BCeX TpexX HCCeLOBAHHBIX AMMHOKHCMOT 
B O€JIKH Cpe3OB MeyeHH H OeIKU CbIBOPOTKH MpH TOM xe TemMllepatType CHWKaerTca 
OAMHAKOBO — B cpeqHem Ha 20—40%. 
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IIpu u3syyeHuu STOrO mpollecca BHe OpraHv3Ma He OOHAPyXKHBAeTCA TAakKKE 
OBBILUCHHOTO BKJIIOUCHHA B OeJIKH CbIBOPOTKH WHMCTeHHa Ip CHWKeHHM TeM~ 
epatypbl c 37 fo 24°; Takoe HeOHO3Ha¥HOe BJIMAHHe MOHMKEHHOM TeMmme- 
aTYPbI Ha BKJIIOUCHHE B OeJIKH CbIBOPOTKH, C OHO CTOPOHBI, METHOHMHA UH PiH- 
una, C Apyrou — WHcTeHHa UMeeT MECTO TOJIbKO B WeJIOCTHOM OpraHH3Mme. Sto: 
OBOPHT O TOM, 4YTO (PEPMEHTATHBHAA AKTHBHOCTh UCCJeLyeMOro Mpolecca B TKa- 
M eyeHH, Tak Ke KaK H B CbIBOPOTKe, CHHKAeTCA OMHAKOBO IPH CHHKeEHHH TeM-- 
mepatypbi. Takum o6pa3som, ycTroHuHBOcTb Npolecca CHHTe3a OeJIKa K CHW2KCHHIO: 
(reMiepaTypbI B OMbITaX NpH THNOTepMHH OGYCJIOBJeHAa PeryJIMPYIOWLUMH Mexa- 
M3MaMH lWeJlOCTHOrO OpraHH3Ma, a He ocoOoH ycToHuHBocTbIo depMeHTHOH. 
HMCTe€MbI B OPpraHH3Me. 


UuctityT xapypruu um. A. B. BuwxescKoro Tloctynuuo: 
AkaJe@MHH MeHIMHCKHX HayK CCCP 7 IV 1959 


LWMTUPOBAHHAS JIMTEPATYPA 


170.E. Ba6cKkaa,"JAH, 114, No 3, 598 (1957). 2 A.C. Konukosa, M.T. Kpuu- 
[2:8 O. MN. tOxnospeckaas, JAH, 75, Ne 1 87 (1950). 
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Jloxxagn Akagemuu nwayr CCCP 
1959. Tom 128, Ne 6 


BHOXHMHA 


E. JI. POSEH®EJIbA 


PACHJENJIEHHE PJIMKOPFEHA MPENAPATAMH 
a-1,4-MOJIMPJIIOKO3HAA3bI MNEYEHW, HE COJEP)KAUIMMH 
a-AMMJIASbI | 


(I1pedcmaenento axademuxom A. H. Onapunoim 18 VI 1959) 


MHorouncsIeHHbIMH HCCIeOBaHHAMH ObWIO yCTaHOBJIeHO, TO paciieneHHe 
a-1,4- cBa3eH B MOJIeKyJIaX TJIHKOreHa IMIPOHCXOZHT B OpPraHaX KHBOTHBIX 
1460 occtbopomHTHYeCKHM ITyTeM C NOMOLLbIO (Pocoposasbl, HOO PHA posHTHYe- 
CKH, NYTeM a-aMHJIOIH3a. , | 

@epmeutsl, noqoOupie f-amuJiase PaCTHTe/IbHbIX TKAaHeH, B XKHBOTHOM OP- 
raHusMe OOHapyxKeHbI He Obi. IIpeqnoowKenne aBcTpasMHCKOrO HCCeAOBa- | 
tea Tyapcerona (1) 0 cyulecTBOBaHHH f-aMMJla3bI B NMOM*KeyLOUHON wReese 
He NOJIYYHO 9KCHepHMeHTaJIbHOFO OOOCHOBaHHA. B 2%XMBOTHBIX TKAHAX He Obi 
O6HAapy2KeHbI TakxKe (bepMeHTHI THMa TOKaMHJa3bl HW Y-aMHJasbl (amMuuo-1,4- 
rJiOKO3H a3), HMeIOWMXCcA y Apo Kel WH y MleceHeH HM OTIIeNJIAIOULHX KOHeU- 

Hble [JIIOKO3HbI€ OCTAaTKH OT 


MOJICKYJI NOJMCaXapHOB THMa 
OnpefemeHve HaJIMUMA HAM OTCYTCTBHA O-aMuIa3bl B KpaxMavia @): 


lipenapatax meyeHu* mo OkpacKe Cc HOJOM B 1956 r. Muustep u Kone- 
OAPI se. aH) COOSIINIIM O TOM ~TOleuEE 
Bpema PeakuHa Cc rIIHKOreHOM Peakuua Cc KpaXMaJIOM I.eHHbIe IIpenapaTbl 6bIybero 


va Oniveea 


PSG NpOTPpOMOHHa COsepxKaT Tpakc- 
auHu, 
ae pH 6,8 pH 4,8 pH 6,8 pH 4,8 4-PIOKO3Ha3y, O61aarouLyto 
= CHOCOONOCT EG OT NIC I Bn 
Jlo un-| Kopnune- | Kopuuneso- |Cunaa Cuuaa Bee) I ease PIHKOTS ae 
Ky6. |Bo-KpacHas| KpacHas Kpaxmaa (°*). 
3 To xe To xe |To xe To xe B HacTosuleM cCcOoo6uLeHHH 
24 » » Kopuuneso- » » |ODnonetoBaa NpHBOAATCA JaHHble, MO3SBOJINB- 
KeMTAA 
48 » > To xe oe oe To >xxe lHe YCTAHOBHTb, 4TO B NeyeHH 
72 pens ss aay ha atiy KpOJIMKa H ObiKa, a TakxKe B 
96 » » » » » » cae HeKOTOPbIX PpyrHxX opraHax 


2KHBOTHBIX MMeeTcA (epMeHT, 
BBISbIBAIOWIMH PiyOoKHH pacnay 
rIHKOreHa B OTCYTCTBHE 4-aMH- 
Ja3bl HK Pocopoua3bl. 
OrcyTcrBue yOblIM HeopraHHyeckoro docibopa npH MHKyOalluu riMKoreHa 
€ lipenapaTom (HHKyOauMoHHas cMecb 0,4 Ma cdoccatHoro 6ydepa (pH 6,8) + 
+ 0,5 ma NaF (0,04 M) + 3 Mr aqennnopoit Kucorp -+ 5 mr rauKoreHa +1,0 ma 
cbepMeHTa) CBUJeTeJIbCTBYeT 06 OTCYTCTBUH (hoctboposIHTHYeCKOH aKTHBHOCTH. Co- 
XpaHeHHe HOAHOH OKPaCKH MPH LMTebHOM MHKYOalMM PMKOreHa WM KpaxMasa 
CTeMM %Ke lpenapaTaMH Mp HeliTpalbHom pH jaer OCHOBaHHe CuHTATb, YTO 
4-aMHJla3Had AKTHBHOCTb B HUX TakKe OTCYTCTBYeT; OJHAKO HHKyOallua mpu 
pH 4,8 npuBosnt k H3MeHeHHt0 HOAHOH OKpacKH rauKoreHa UH KpaxMaJla, KOTOpaa 
CTAHOBHTCA KOPHUHEBO-KETOH HW uONeTOBOH, COOTBeTCTBEHHO (Taba. 1). Oz- 
HOBPe€MeHHO HaOJlOJaeTcCA HaKOMJIeHHe peAyMUpyIOULHX BellecTB, CBUJeTeNb- 
CTBytollee O PIyYOOKOM pacnaye raiukorena. 
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* WnKkyOaunonnas cmecb: 0,1 ma pactsopa0,25% 
PHKOreHa WJIH KpaxMasia + 1,0 Ma cbepmeuta. 


IIpeqsaputenbuad TulaTeIbHad Nepdy3Ha meyeHH (bu3sHoorMyecKHM pac- 
TBOPOM, HCKJouaBluak HasMune B Hel culeqoB depmMeHta Mussepa u Ko- 
NewlaHwa, He OKa3blBaeT BJIMAHHA Ha AKTHBHOCTb UCCJeLyeMbix mpenapaToB 
(ra6. 2). 

IIpenapatsr dbepmMeHTta momyyanuch U3 Taoauna2 
MeYeHH KPOJIMKOB, rowoyaBwux I1'/, cyToK,  Pacwtlenaenne ramkorena npenapata- 
HJM 43 OpmbeH neyenu. [leyvenb romoreHu3H- M4, NOyYeHHbIMH Nocwe MpewBapH- 
PpoOBaJlacb C JBOHHbIM OO6bemMoM 0,2 JM allerat- TeyPHOH Hep Gye 2a ae 


Horo Oydepa npn pH 4,8. Tomorenat octap- | e Hapacranne | 

iim Ha 30—60 MUH.) Ait HOMHO OKCTPaK-  onuta| neces, wma | vedas, 
HM MW WenTpudyruposaan. Ec WexTpudyrat Tee kve 

cojlepKaJl PIMKOreH, ero oT6pacpiBaH. B mpo- i nL ayh ie 
THBHOM CJlyyae, K HeMy MpHOaBAnH cepHo- ox 2°40 42 


KHCJIbIM AMMOHHH Jo 0,38 Hacbillenus. OcaqoK 
BbIOPacblBavn, a K pacCTBOpy mpHOaBAH Ceps * Tlpenapar NOJyueH nocse npex- 
 HOKHCJIbI aMMOHHH Jo 0,5 HacbieHua. Oca- BaputembHoh nephy3sun  mneyeHn 
| OK NOABeprau AVINTebHOMY HaH3y npoTHB = ~ KPO-THKoB. 
MIPOTOYHOH BObI, a 3aTeEM MPOTHB alleTaTHOrO 
Oydepa(pH 4,8). Ilonyyenupil pacrBop MHoroKPaTHO MepeocakaJicA CepHOKHC- 
JIBIM AMMOHHEM, H CJleqbI PpakWHH 0,3 HacbilleH4A YAaAJIHCb. TlosyueHHbli moc- 
Je MOCMeEAHero NepeocaxkJeHHA ANau3aT, NOAKHCeEHHBIH Zo pH 4,8, nozBeprauica 
TePMHYeCKOH OOpadoTKe B Teue- 
HHe 30 MuH. mpu 55°. Brimas- 
PacienmeHHwe PraHKOreHa MHaIH30BaHHbIM 2KCTPaK- lve B OcayoK 6e1KH Val AJUCb 
TOM TleyeHH H Mpenapatom depmeuta WeHTpHpyrupopanuem. K_pac- 


Tealoonvenealo 


Pacnan TBOPy BHOBb IpHOaBuAvICA cep- 

Mpenapat DH et | Oxpacka fioqom HOKHCJIbIM AMMOHHH Jo 0,5 Ha- 

% CbILIeHHA, H OCAXOK BHOBb Mo]- 

.. Bepraica uamu3sy. Ilonyuen- 

Ee ti, Oeavee eee HbIMt paCTBOP COsep2KaJ! OOLIYHO 
‘Dep MeHTHBIH 6,8 0,8 Kopwuneso- 6 20—30 ; O 

ipenapat Kpacuas eka 20—30 mr/mu. Ompezese- 

4,8 53,0 Kopuuneso- HHe OeKa MpOH3BOLHNOCb No 


*KeITAA metony Jloypu (°‘). 

TlonyyeHHble MpenapaTb! OTMYAIHCbh OT HCXOAHOFO SKCTPakTa, coepxKa- 
wero a-aMuula3y, TEM, UTO He PaculleMAIH TVIMKOreH MpH HelTpadbHOM pH 
WM BbISbIBAIH riy6okuH ero pacnaf B KucuIOH cpeze (Tab. 3). 

AMHJIONeKTHH TakxKe pacllelaeTcA mpenapaTom (epMeHTa, OJHAaKO CKO- 
pocTb ero pacnawa HWKe, 4YeEM CKOpOCTb pacnajla riukoreHa. AMHuIO3a pacite- 
MJIAe€TCA B OUCHb HE3HAUHTEJIb- 
HOH cTeneHH, a HEKOTOPble Npe- 
apaTbl AMHJIO3bI BOBCe He pac- 
ULe J AIMCb (ep MeHTOM (Tad1.4). 
Mexkiy TeM HCXOJHBIM 9KCTPaK- prea 8 
TOM [leueHH aMuuio3a paculen- Mlomucaxapum | 3a 24 uaca, % Oxpacka oT Hoga 
JseTCA 3a cyTKH Ha 45—50%..£§$_ ———-—______— 

B oraMuve OT MpOsyKTOB 


Ta6auna 4 


PacilleneHue pa3IM4HbIX NOWMcaxapHyzoB cepMeHT- 
HbIM IipelapaToM meveHu 


_ J amxoreu 70 KopnHuneso-2xKemTaKr 
ee tN red AmysionekTHH 40 ®uowerTosaa 
pble COCTOAT H3 WHa/IM3YeMBIX Ayyqoza 15% Coma 
2-KeKCTPHHOB H IIOJIMTJIOKO3H- 
JOB, cofepxauiHx MuHoro I1,6- * Uactuunad petporpagauna. IIpenapar amusiosbl 


cBA38eH, He jJaroulux HOJHOHK coflepKaJl MPHMeCb aMHJIOMeKTHHA. 

peak (°) H HMeIOULHX KO9- 

@UIUHeHT MOJMMepH3alHH BMpesetax or 30 fo 150,— B pe3yIbTaTe JeHCTBHA 

H3yyaeMoro (epMeHTa OOPa3yIOTCH BbICOKOMOJIEKYAPHbIe BeleCTBa, OKPallH- 

BaeMble HOJOM H CXOJHbIe MO PARY cBOlCTB C NposyKTaMH JelcTBua f-amHia- 

3bl Ha lrvidKoreH — B-fekcTpHHaMu. Oxnu Ob HAMM Ha3BaHbl Y-ekCTpHHaMH. 
Mor BbieAIM H3 HHKyOallMOHHOH CMeCH Y-AeKCTPHHbI HW W3y4aJIM MX CBOH- 

crBa. C 3Toli wembto 150 mr rinkKoreHa HHKYOHpoOBaH B TeYeHHe 4 cCyTOK c 15 Ma 
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penapata cbepmenta *. Onpezesienue peyuupyrolleH cnocoOHocTH Jo Hu ha 
HHKyOallHM MoKa3aio, YTO pacnaq raHkoreHa MpOHCXOAH/ Ha 55—60 % . 
TpuxslopyKcycHolt KHCOTOH ocaxKaJIHCb OeJIKH. Llentpucyrar noypepraJics# 
quanusy. 3aTemM K NowyyaeMomy AHaIHsaTy NpUuOaB/AIN JBOHHOK OObeM CHMp- 


Dae Tlomy4ueHHbIi ocaJOK OUHUIaJICA 2-KPaTHbIM nepeocawkeHHeM H3 BOJIHOLO © 


pacTBopa CMHpTOM H BbICyIUHBaJIcd. Takum MyTeM OblJIO MO/lyYeHO OKOJIO 40 mr 


st 


TaOmutla o 


12 
Pacuienmenne y- u $-ReKcTpHHoB 8- 
aMHla30li J 
10 / 
Pacuien- 
Ilpenapat eter of 4 
08 
[ auKoreu 100 
y-JlekcTpHH moce OHOKpaT- 25 06 
HOH OOpa6oTKH PepMeHTOM A 
v-JlekcTpHH moce AByKpat- 
HOH OOpa6oTKH (epMeHTOM ey 
IIpenapat 4 6 4 
IIpenapat 2 9 
K oneuHblii 8-2eKCTPHH Mocue 
IIByKpaTHOH OO6pa6oTKH G2 
6-amulason 
IIpenapart 1 7 
IIpenapar 2 4 


QS 8090 §$ 88ao 
y-HekcTpuHoB. B ~Apyrom ciyyae mocie HHKy6a- RN S SR SRG“ 
WHH riMKoreHa C PepMeHTOM H AMaJIH3a K PaCTBO- pye 1. Tlornomenue fio2HbIx 
py MUpuhOaBiAH cBexyIO MOpPUHIO @epMeHTa HW xomnaexcos 3-nekcTpHua (1) 
BTOPHYHO HHKYOUpoBaH 1—2 cyTOK,—JIMUIb 3aTeEM y-AeKcTpHHa (2); 3 — ranKo- 
BHINeAH MpOkyKTbl peakuuu. Ilo pacwenennio Tex. ee ial Some ae 
f-amunasolH nomyyeHHbe JeKcTpHHbI Maso oTsaH- OP ©+/0, MIHKoreHa 0,170 
yaroTca oT B-eKcTpHHOB (TaGu. 5). 

Tak 2ke MaJio OTJIHUaIOTCA OHH OT BP-eKCTPHHOB No OKpacke c HoyoM (pue. 1)**. 
Ilo pexyuupytouleH cnocoOHocTH y-4eKCTPHHbI TaK2%Ke MOUTH HE OTIHYAaIOTCA OT 
B-zekcTpHHos. B Ta6.1. 6 npescTaBseHbI JaHHble O pexyUMpyrouleH cnocoOHocTH 
H CpeJIHeM MOJIeKYJIAPHOM Bece j- H B-eKCTpHHa, NOJyYeHHBIe M0 MeToxy Cre- 
maHeHKO H Kafinosoii (*). 

: TakuM o6pa30m, mpoylyKTamMu 
Peayuupyroulaa CMOCcOOHOCTh H MOJICKY JIAPHbIN JleHCTBHA cbepMeHTa ABJIAIOTCA BbI- 
malea eos e COKOMOJIeKYJAPHBIe JeKCTPHHEI, 
OKPallHBaeMble HOJOM H pe3Hc- 

Hapecka no Pezyuup. cno- a 
nannum | “cognocts, | Cpenu. TeHTHbIe K JlelcTBuIO f-amMuwaszEr. 
aa ee ee oe mon. ec. O6pa3ylOTCA JIM y-e€KCTPHHEI, M0- 
asa, MP : joOuo B-ZekcTpHHaMm, pH oTuen- 
JICHHH MaJIBTO3bI OT HeaJbjeruy- 


Ta6auna 6 


cen 018 ne se HbIX KOHILOB MOJIeKyJ rulMKOreHa 
Haaeee 10°0 1°75 650000 «4H Mp oOTIMenieHHH KOHEUHBIX 
Koutpomp 1'81 TIOKO3HBIX OCTATKOB, KaK 93TO 


HMee€T MeCTO B CJlyyae eHCTBUA 
{-AMHJ1a3bl, PIOKAMHJIa3bl WIM TpaHC-a-TJIOKO3H1a3bl, MbI CKa3aTb He MO KEM. 
AnasM3 MpoyKTOB paculemieHuA TMKOreHa nO3BONHI OOHAPpy2KHTb MeTOJOM 
xpoMaTorpapu Ha Oymare, KpoMe cma6oro OKpaliHBaHHaA B TOUKe cTapTa, 
TOAbKO OHO MATHO — TOKO3bI. OfHakKO NoyYeHHBIe HAMM MpenapatTEl O6,Ia- 
AaioT CMOCOOHOCTHIO PaclileMWIATh TaKKE H MaJIbTOZy. 


* Bce mpenapatsl, KoToppie CoxXpaHAH Cleqbl G-aMua3bl, OOHaPyxKHBaeMBIe Mo HoORHOli 
peakllHH, HaMM OTOpacbiBanucb. B onbiT Opaucb TombKO penapatnl, Ha cowepxKauHe caezos 
a-aMHlasbl. 

** Onpejeienue cieKTpos normomeHus MIPOHSBOAHJIOCb MO MeToxy CrTenaHeHko u Adba- 
Hacbepoit (6). : 
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Ilo xapaktepy JeHCTBHA BbI,eIeHHbIM HaMH W3 MeyeHH MpenapaT cepmMeHta 
oTHOcHTCs .K THY a-1,4-nomHrsmoKo3snya3. AHaworM4uHBI mpenapaT nowHrsio- 
KO3Ha3bl MOXKeT ObITh BbITeJIeEH H3 CeJIE3CHKH YKHBOTHBIX. 

TlonyueHHple JaHHble NPHBOAAT K 3aKJIOUeHHIO, YTO B OpraHaX XKUBOTHBIX 
MOMHMO &-aMHJla3sbI HMeeTcA Apyrou depMeHT, HedocdopouuTHyeckoro THMAa, 
BbISbIBAaIOLLMH, MNOJOOHO a-aMHJiase, TyOOKHM pacna riukKoreHa U oOTyINUa- 
/IOUWLHHCA OT MocNeqHeH MeXaHH3MOM JleHCTBAS. 


Jla6opatopua dusnomoruueckoH XMMHH Tloctynuao 
Axkajyemun Hayk CCCP 18 VI 1959 


UAMTHPOBAHHAA JIMTEPATYPA 


*DeGou ls ton; Atistrarm J. oct.) 20) 28a (1947 ne? ort) Msratk ta end, Pat 
Kumoto, T. Jamamoto, Nature; 181, 770 (1958). * KeMiller W. Cope 
\@ and, Biochim. et Biophys: Acta,:.22, 193. (1956), .40. Lowry, J. Rosen- 
brough et al., J. Biol. Chem., 1938, 265(1951). ° E. JI. Poseugmeapby, Buoxumua, 
| 23, 6 (1958). ® 5B. H.Crenaneuko, E. M. Adbaunacbesa, Buoxumnug, 12, 3 
41947). “6B. H. Crenaneuxko, A.C. Kat nwona, JAH, 95, No 6, 1263 (1954). 
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Jloxnagn Akangemunu nayk CCCP 
1959. Tom 128, Ni 6 


PH3HOJOrH A PACTEHHYH 


A. 11. BAKTOPOB u TN. HW. BhICTPAHUEB 
BJIAAHHE YCJIOBUM S®OCGOPHOrO MNATAHHA 
HA TPAHCNHPALLMIO CEAHWEB JPEBECHbIxX NMOPOJI 


(ITpedcmaezexo axademuxom B. H. Cyxaueeoim 1 VI 1959) 


Ipo6ema y1yuweHHA BOAHOrO pexkuMa pacTeHHH MPH MOMOMLM MHHEpasb- 
HbIX yoOpeHuli mpefctaBiaeT OombWwOH MHTepec, Ha TO YKa3bIBaJl B CBOE 
Bppema K. A. Tumups3es (1). Becbma nepcieKTHBHO B 3TOM OTHOLIeHHH MpHMe- 
HeHve (occbopHbix yoOpenni. 

B pa6dotre A. M. Anexceepa u H. A. Tyceza (*) npHBoqatca JaHuble, noKa- 
3bIBaIOWHe, YTO BJIMAHHe MHHePaJIbHbIX YOOPeHHH Ha ypokal CeJIbCKOXO3AH- 


CTBeHHbIX PaCTeHHH MpOUCXOAHT B 3HAaYHTeIbHOH Mepe Yepes BoO3eHCTBHe | 


yHoOpeHuli Ha BOAHbI pexKUM; MO BJIMAHHEM PaHHHX (ocopHbIX MOAKOPMOK 
HaG0LalOCb 3HAYHTeIbHOe YBeIMYeHHe COfep%KaHHA B PacTeHHAX KOJMONL- 
HOCBA3AHHOHM BOJbl H YMeCHbINICHHe KOJIMYCCTBA CBOOOAHOH BOJbI, 3a CUeT KOTO- 
Poi OCYIUIecTBAeTCA B OCHOBHOM lpollecce TpaHcnupaunn (*). E. HW. Patuep (‘) 
ycTaHOBHJI, 4TO MOL Bo3seHcTBHeM Cynepdocdata MpoHCXoAuT yMeHblueHHe 
MHTCHCHBHOCTH TpaHCMupalluu JIMCTbeB KapTodeA HU NMOACOMHeEYHHKAa B Han6o- 
Jlee Hanps2xKeHHbIe M0 BOAHOMY OasaHcy NMoJlyeHHble Yacbl, Kora oOilan OBOL- 
He€HHOCTb TKaHeH pacTeHHA MajlaeT MH 3amacbl CBOOOAHOH BOJbI y pacTeHHH OKa- 
3bIBalOTCA MAKCHMAJIbHO CHH2KeHHbIMH. MHaa kapTuHa HaOoxanacb PaTHepom 
B PaHHHe yTpeHHHe YaCbl, KOFa JIMCTbA COepxKaT MHOTO CBOGOAHOH BOI, 
a HaMps2KeHHOCTh aTMOC*epHbIX PaKTOPOB elle HEBEJIHKa: B 39TOM Cyly4ae pa- 
CTeHHA, YyOOpeHHble docopom, HucnapsAWM axe HeCKOIbKO Oowblle, 4eM 
KOHTPOJIbHbI€, 4YTO, TIO MH€HHIO aBTOpa, CBA3AHO C Oovlee HHTCHCHBHbIM OOMe- 
HOM BelllecTB y yHoOpeHubix pacreHui. H. C. [leruHos u X. Camues (°) npuuiam 
K BbIBOAY, YTO a30THO-CocopHble yoOpeHuA NOBbILMAIOT cTeNeHb ruApaTalun 
KJICTOUHBIX KOJIJIOHAOB, YBeJIHYHBAaIOT COJlepxKaHHe OeNKOB B JMCTbAX MU CHH- 
*%KalOT MHTCHCHBHOCTb TpaHCnupaluu pacTeHu XJOMMaTHUKAa. 

BuIMAHHe MHHepaJIbHbIX yOOpeHHH Ha BOJHBIM pexKuM ApeBecHbIX NOpod 
nouTu He u3yyeHo. B paGore JI. II. Buxtoposa u M. I]. Cxps6una (°) ormeyaer- 
CH CHWKeCHHe HHTCHCHBHOCTH TpaHCnHpallHW OCHHbI MO, BJIMAHHEM MOLKOPMKH 
MHHepaJIbHbIMH yoOpeHHamu. YMeHbIeHHe TPpaHCNupalHOHHBIX MOTepb coc- 
HOBOrO HacaxkjleHHA, yoOpeHHoro a30ToM, docdopoM u kKawMeM, HaGwmOlar 
C. A. Kasayaes ("). Nomscrep (8) B BereTalWOHHbIX OMbITaX C TOMOIeM ycTa- 
HOBHJI, YTO 4o3a tocdopa, oOecneyMBalollaA HaWJyUWIMH PoOcT, BbISbIBaeT CHH- 
2*KeHHe TpaHcnupallun. 

SajaueH Hale padoTb! Obwio H38yyeHHe TpaHcnupalluu ceAHIeB [peBec- 
HbIX MOPO B 3aBHCHMOCTH OT yCOBHU docdopHoro nuTaHua. Pa6ota mpoBo- 
Auacb B 1957 r. H CocTOANIa H3 BereTaLMOHHBIX HM MOJIeBbIX OMBbITOB. 

BereTanwuoHHble ONT. CeasHibl KeHa AceHemucTHoro (Acer 
negundo L.) u cocubl oObikHoBeHHOH (Pinus silvestris L.) sprpamuBanucb B Te- 
CuaHbIX KyJbTypax. 3a ocHoBy Obilia NpHHATa MuTaTebHaA cmecb IIpsnuu- 
HUKOBa C JOOaBJICHHeEM MHKPO3JIeEMeHTOB (Gopa, MapraHlla, WHHKa, Meu UM MO- 
wMOneHa). Cocyfbl, B KOTOpble BHOCHaCb yKa3aHHaa CMeCb, CJY2KWIM KOHT- 
POJIbHBIMH. OMIT C KJICHOM ObWJI MOCTAaBJICH B NATHKPaTHOH MOBTOPHOCTH B Tpex 
BapHanTax: 1) KoHTpouIb (ycOBHO O6o3HayeH P); 2) Ta xe CMeCb, HO C NOJOBHH- 
HOW Mosoli docdopa (ycioBHoe o6o3HaueHHe P,); 3) Ta xe CMeCb, HO C JBOMHOH 
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tee tboctbopa (ycoBHoe o6o3HaueHne Pz). B onpire c cocHoli Kpome BapuaH- 
(TOB, YKa3aHHbIX JIA KIeHA, Obi elle 1Ba BapuaHTa: c TpolHOli 1030 dbocdopa 
KycmopHoe oOo3HayeHue P3) u c OMHAapHOli Jo30li docdopa, HO C NOMOBMHHbIMU 
034MH a30Ta H KaJIHA (ycuoBHOe OOo3Ha¥eHHe N:,,PK,,,). Tlosropxocts onpira 
‘ic COCHOH — TpexkpatuHas. B cocybl Obilwio BbICaxKeCHO OMMHAKOBOe KOJIMYeCTBO 
(HAKJNOHYBUIMXCA CeMAH. Cocyfbl e*KeHEBHO NOJIMBaJIHCb JMCTHIMpOBaHHo 
ABOOH C TaKHM pacueTOM, YTOObI BaKHOCTH CocTaBaAa 70% OT NOMHOH Byaa- 
TOCMKOCTH. 

| Ilo qoctwxKeHuu cesHuamu 45—50-JHeBHOrO BO3pacTa MpoMsBOAMICA yueT 
|MHTCHCHBHOCTH TpaHCnupalluH BecoBbIM MeTOJOM. Jia sTOrO pacreHusa cpe3a- 
\IMCb Ha ypoBHe KOPHeBOH WeHKH H [BaxKJIbI B3BCLIMBaNMCb Ha TOP3SHOHHBIX Be- 
‘cax C TOUHOCTbIO Jo | Mr; HHTepBadl MEXKLy B3BEWWHBAaKHAMM CocTaBAN 5 MMH. 
|MurencuBHocTb TpaHcnupallMu BbIpaxKalacb B MHJIIMTpaMMaX BOJbI, HcnapeH- 
‘Holi 3a | uac, Ha | r cpIporo Beca, NpHueM AIA KNeHa MOTePIO BOLI AenunH Ha 
BeC JIMCTbeEB, ONPeAeABLINHCA Cpa3y nocle y4eTa TpaHcnupallun, a JA COCHbI 
1 (ces HILbI KOTOPOH OblIH OYHb MaJIbI) — Ha HCXOJHbIH Bec BCero pacTreHua (6e3 
| KopHei). 

| Yuer WHTeCHCHBHOCTH TpaHCNupalluM ceAHWeB KeHa MpoBodusca 24 pasa, 
‘cocHbl — 7 pa3. J|na kaxfloro ompeyemeHHA OJHOBPeMeHHO HCMOIb30Ba/IOCb 
NO OJHOMYy CesAHILy BCe€X BapHaHTOB ONBITA. 

MuHTeHCHBHOCTb TpaHCHupalluu KOHTPOJIbHbIX CeAHUeB KeHa (P) KomeOamacb 
oT 276 fo 545 mr/r - uac. Cexnupl Bapnauta P,,, ucnapauu 440—773 mr/r - uac, 
'a BapvaHta Pe 110—370 mr/r - yac. Cromb wmupoKHe KoeOaHHs BeEMYMHE 
MHTCHCHBHOCTH TpaHcnupalluy B Mpedemax KaxKOro BapHaHTa BNOJHe NOHATHHI, 
NOCKOJIbKy Hapsdy C HHAMBULYyabHbIMH Pa3/IMYHAMH OTJJIbHBIX pacTeHul 
OO/IbIUIYyIO POJIb UTPaNH BHeLIHHe YCJIOBHA, KOTOpPble He OblIH BNOJHE MOCTOAH- 
-HbIMH (ONpefeseHHA MpOv3BOAMIHCb B pasHble YaCcbl B TeYeHHe Tpex HEM). 
Bmecre c Tem OOHapyKHJIOCb, 4YTO 4eM Bille Oblla 203a coctopa, TeM MeHbILe 
| ObIIH OTKJIOHCHUA Pe3YJIbTATOB OTACbHbIX ONpeAeeHH OT CpeHel BeIHUHHBI. 

Ilpu cpaBHeHHH pe3ysbTaTOB onpeeseHHH, MPpOBeeHHbIX OJHOBpeMeHHO 
‘(Id BCX BaPHaHTOB, OKa3aslIOCb, YTO HHTCHCHBHOCTb TpaHcnupalluu y KeHa 
B Bapuante P,,, Obila BO BCexX ciyyaix HanOouee BEICOKOH (oT 113 yo 218% 
-K KOHTposio), a B BapHaute Pe— camo Hu3KoH (oT 24 Jo 86% kK KoHTpouto). 
B ra6n. 1 npuBesenbl cpeqHue aHHble H3 BCeX ONDbITOB. 


| 
| 


TaoOauna 1 


MutTexcuBHocTbh TpaHcnupalHHn VWuTeHCHBHOCTb TpaHcnupanun 
cewAHILeB ceAHIeEB 
BapuaxtT BapuautT 
Mr/r-uac % Mr/r-4ac % 
Kamen ACCHETHCTHEH Cocua 

Pp 412,2417,2 400 Pp 357,6-+16,6 { 100 
Py, 649 ,0-+-17,6 157,4 Py), 535,8+32,8 149,8 
Py 216 ,84+15,0 52,6 Py 198,0-+6,9 55,4 
P3 422 ,4+4,8 34,2 
Ny,PKy), 262,3+26,8 73,4 


Kak BuHO 43 Tabu. 1, yMeHbIUeHHe o3bI (octpopa No cpaBHeHHWO C TaKOBOK 
B cmecu IIpaHHUIHHKOBa BbI3BaJIO NOBbILWeHHe HHTCHCHBHOCTH TpaHcnupal\un 
B cpefHem Ha 57,4%; yABoeHne xe Jospl (boctbopa MpHBesIO K CHH2KCHHIO HHTCH- 
CHBHOCTH TpaHCNHpallHu NOTH HanoOJIOBHHy. 

B onmpite c COcHOM ObIIM NOMyYeHbI aHAJOrMYHbIe Pe3yJIbTAaTbI: YM BbILUe 
o3a (boctbopa, TEM HW2Ke HHTCHCHBHOCTL TPaHClMpallMu HM TCM MeHbIlle pas/n- 
UNA M@Xy NOBTOpHocTamu. CpeqHve aHHble NpescTaBlenbl TakKe B TAO. |. 

Oco6nlli HHTepec MmpelcTaBAeT BapHaHT, Te BMeCTO YyBeIHYCHHA NO3bI 
tboccbopa Opilo yMeHbIUeHO KOMYeCTBO a30Ta M Kalu. B 9TOM BapHaHTe HHTeH- 
CHBHOCTb TpaHCMupallun Oba 3HaYHTeIbHO HHKe, YEM B KOHTPoMe. Orciofa 
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cleyeT, UTO Ha BOLHbIM pexXuM PaCcTeHMH BJIHMACT He TOJbKO aOcOJIOTHOe KOJIH- 
uecTBo (poctbopa, HO H COOTHOWeHHe ero C APyrHMH MHTATCJIbHBIMM 3JICEMCHTaMH. 
Dror BbIBOL BoHe cormacyerca c AanHpimu E. P. Tonyaposa (*) u B, ®. Ba- 
aukopoli-Kanyayposol (7°), ycTaHOBHBLIMMH, YTO MPH NOBbILWeHHOM OTHOILIe- 
Hun (octbopa K a30TY B JIMCThAX CeAHMCB NPOUCXOAMT Oomee SHEPprH4Hoe HaKON- 
JieHve OeJIKOBbIX BeLIeCTB. ett 

Honesppe onbtb, Onpirst c COCHOH OObIKHOBeHHOM MPOBOAMJMCb 
B MHTOMHHKe y4eOHO-olbITHOTO secxo3a Bopouexkckoro JlecoTeXxHHYecKOro 
HHCTHTYTAa, Ha cepoli ecHoH mouse. Ilepeq moceBom Ha AeIAHKH BHeCJIM PpaHny- 
MpOBaHHbIit cynepdocdar, Onbir Obi NocTaBseH B Tpex BapuaHTax: 1) Oe3 yo0- 
peHuii — KOHTpoub (ycoBHO P,); 2) ofuHapHad Jo3a yoOpeHus, CooTBeTCT- 
Byioulaa 16 xr P2O; Ha | ra (yemoBHoe oGosHayeHue P,,); 3) nomyTopHax No3a 
yloOpenus (ycloBHoe O6o3HayeHHe P2,). [lopropHocTb ombira — TpexkpaTuad. 

OnpeyeneHue MHTCHCHBHOCTH TpaHCHupalluH NPOHSBOAHIOCb B JaOOpaTOpUuH 
MyT€M B3BeLUHBAaHHA CeAHILeB, MOCTABJICHHbIX B KOJIObI C BOJOH, MOBeEPXHOCTb 
KOTOPOH MOKPbIBaIacb TOHKUM CloeM Macwla. B KaxkLyio KOJOy MomellaiM 10 
10 cesnues. Mureppa MexkK,Yy B3BeCLIMBaHHAMH CocTaBAA 3 uaca. YueT TpaHe- 
nMpallun MpOBOLMIcA B OKTAOpe (mo 2 onpeweneHHA AA KarkoH ensHKu). 


Hu B HOAOpe (no 3 onpeyeneHnsA). 
Ta6Oauna 2 


7 20 X 20 XI 
Bapuaut Te See, hr il ae 
mr/r-u4ac % Mr/r-uac % 
Po 124,7+3,5 100 19,6-++0,5 100 | 
Pr6 103 ,9-L0,4 83,3 17,7+0,9 90,3 
Da 62,24+1,0 49,9 15,2+0,2 77,6 


B ra61, 2 mpuBeeHbl pes yJIbTaTb!I OMpeeIeCHHA KOJIMYeCTBA BOLI, HCNapeH- 
Holt 3a 1 uac, Halr cbIporoBeca XBOH y OAHOJeTHUX CeAHIOB COCHbI (cpeqHHe 
WaHuble). TaOmulla n0Ka3biBaeT, YTO B OKTAOPe ChocdopHble yROOPeHHA BbISBAaJIH | 
CHJIbHOe YMCHbLIeCHHe HHTCHCHBHOCTH TpaHcnupalluu, KOTOPaA B BapuaHTe P,, | 
6blula BUBOe Ca6ee, UCM Y KOHTPOJIbHbIX pacreHulH. B HoAOpe HHTCHCHBHOCTb 
TpaHCcnupalluu BO BCeX BapHaHTaX Pe3KO CHH3HJ1aCb, HECMOTPA Ha TO, 4TO yuer 
TPaHCnHpallun -MpoOBOAMJICA, KaK HW B OKTAOPe, B WaOopaTOpHN, T. €. MpHMepHO 
pH TaKHX- Ke BHEWIHHX. YCJIOBUAX. : 

TakuM O6pa30M, Halu JaHHble NOTBepxawT HaGmiofmeHua JI. A. Vpano- 
Ba (11), koToppili OOHapyxKHI yMeHbINeHHe TpaHCNMpalMOHHOH cnmocoOHOCTH 
XBOH COCHbI B 3HMHee BPeMA. YKa3aHHOe ABJICHHE CBASAHO C 3AKYNMOPKOH yCTbUL | 
3ePpHaMH BOCKa, a Take C YBeJIMYeHHeEM BOLOYAepKUBaloulNX CHI KJIETOUHbIX 
KOJWJIOHOB, TPOHCXOAAWMM BO BpeMA OCeHHerO 3aKaJIMBaHHA, — 

YMeHbIUIeHHe HHTCHCHBHOCTH TpaHcCnupalluu nok BAMAHHeM yOOpeHni 
-OblJIO BbIPaXKCHO B HOAOPE 3HAYHTeJIbHO Culabee, YeEM B OKTAOpEe. 

IIpuBeqeHHble JaHHble JOKAa3bIBalOT BO3MOXHOCTb 3HaYMTeJIbHOFO COKPpalile- 
HHA TpaHCNupalMOHHbIX NOTePb MPH NOMOLWIM MocopHEIx yoOpeHul, YTO HMeeT 
Oo/Ibiloe 3HaYeHHe MPH BbIPAWIHBaHHH CeAHIWEB APeBECHbIX NOPOA B 3aCyLULWIMBbIX 
yCJIOBHAX. 


BopoHexKckHi sJlecoTexHHyecKHii Iloctynuso 
HHCTHTYT 29 V 1959 


UWHMTHPOBAHHAA JIATEPATYPA 


1K. A.TumMupas3es, lls6p.cou., 2,M., 1948. * A.M. Anexcees, H. A.T y- 
ces, Bauanne MuHepabHbIX yOOpeHuii Ha BOAHBI pexum pactenuli, U3q. AH CCCP, 1957. 
3 A.M. Aaexkcees, Tp. Vucr. dusvon. pact. um. K, A. Tumupssepa, 8, B. | (1953). 
4E. UW. Paatuep, C6opxn. mamata H. A. Maxcumopa, VM3g. AH CCCP, 1957. 
° H.C. Metuuos, X.Camues, Ousuon. pact., 5, p. 6(1958). § 7.1. Buxtopos, 
M. Il. Ck p #644, Tp. Boponexcxoro roc. 3samopequuka, B. 7 (1957). ©7 C. A. Ka3a- 
Maes, Tam xe. 8H. Polster, Arch. Forstwesen, 2, H. 4/5 (1953). ® E. P. T om 
4uapos, Tp Bcecowsn. HayuH,-Hcc. HHCT. mecH. xo3., 21(1941). 1 B.® BanuKkospa 
KauHayposa, Tp. Wucr. meca AH CCCP, 24 (1955). 4 JI. A. Upanos, Bor. xyp., 
26, Ne 2—3 (1941). 
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Joxsayes Akagemun nayrx CCCP 
1959. Tom 128, Ne 6 


PH3HOJIOTHA PACTEHHH 


B. 1. JAQbIKHH, B. 1. BEJEHKO un 10. A. JABbIJOBA 


O 3ABHCHMOCTH OMNTHYUECKHX CBOHCTB JIMCTbEB 
PACTEHHH OT YJOBPEHHS NOUBDbI 


(ITpedcmaeneno akademukom B. H. CyKauesum 8 VII 1959) 


B mpeabiyyujux myOsMkalWAX HaMM C COTPyHHKaMu ObWIO NOKa3aHO Ha- 
JMUHe CBA3H Mey ONTHYeCKHMH CBOMCTBaMH JIHCTbeB MH TeMMepaTypFbIMA 
YCIOBHAMU MIPOW3pacTaHHaA pacTeHult HW ObWIO BbICKa3aHO MOJIOXKeHHE O 3aBHCH- 
MOCTH MOPIOWeHHA JTYYHCTOH SHEP COJHWa OT BHEIMHUX yCIOBU OOMTaHHA 
pacrenui (17%). 

B HacToseM COOOMLeEHHH M3JlaraloTCa pe3yJIbTaTHI HCceoBaHuH onTHyeCc- 
KMX XapaKTepHCTHK JIMCTbeB PacTeHHH, KOTOPbIe BbIPalMBaJIMCb Ha pa3JIM4HO 
yoOpeHHoH mouse. 

Onruueckve XapaKTepHCTHKH JIHCTbeB — OTPaxkeHHe HM MpomycKaHHe Jy- 
YHCTOH 9HeprHuv,— kak HW npexze (1, 7), ompeleAHCb C MOMOULbIO MoOeBOrO 
lip H3MaTHYeCKOPO CneKTporpada c MocwleqyIOuLHM (tpOTOMeTPHpOBaHHeM MosyueH- 
HbIX HeraTHBOB Ha MHKpodotTometpe M@-2 u coorBercTBylouleH OOpa6oTKoH No- 
JIYYCHHDIX JAHHBIX H MHTepmpeTalveH UX B BUe CNeCKTPaJIbHbIX KPHBbIX OTPa- 
XKCHHA HW MpONycKaHHA JIYUNCTOH 9HEPIHH JIMCTbAMH B MpOWeHTax OT Mayarouleli 
paqualuu. CnelualbHad HacaKa K cnekTporpady oOecneunBasia NMOCTOAHCTBO 
yrula NafleHvA COJHeYHBIX JyyeH Ha cMeKTpodotorpadupyeMblli JIMcT, YTO 103- 
BOJIAeT HaleATbCA Ha CPaBHHMOCTb NOJIYYeHHBIX JaHHbIX. 

VUcceqoBaHuio MOABeprviucb JIMCTbA BOCbMMJIETHHX JepeBbeB AceHA (Fra- 
xinus viridis Michx) u qy6a (Quercus robur L.). 

O6e 9TH MOpOLb, BbIPalleHHbIe B MMTOMHHKe CepeOpsHoOopcKoro onbiTHoro 
secHuyectBa (ompir A. II. Iep6axopa), BecHow 1950 r. 6b1iH BbICeAHbI CTpaTu- 
(puILHpOBaHHbIMH CeMeHaMH Ha JemaHKu. Ilepeq noceBom OpiwiH BHeCeHbI yo0- 
peHUs: asoT B POpMe aMMUMauHOM cemuTpHI Mo 60 Kr/ra, docdop — B Bue 20% 
cynepdocdara no 225 xr/ra u kamu — BdopmMe xsopucToro Kalua M0 50 Kr/ra. 
Jlerom 1952 u 1954 rr. Bce JeHHKH NOJYYHIH MOAKOPMKy B BHJe Tex Ke yoo- 
peHHii M B TeX Ke Wo3ax. YoOpeHua Onli BHeECeHbI B CYXOM BHJe B Mexk]y- 
PAQbA U 3alenaHb MoTHIroH. M3 sce MOBOIbHO COMKHOM CXCMbI OlbITa OMTH- 
yeCKHe CBOHMCTBA JIHMCTbeB ObWIH HCCIeqOBaHbI Ha BapwMaHTax: 0; NK u NPK. 

Ucceqopamuch TakxKe ONTHYeCKHe CBOHCTBA JIMCTbeB ABYXJIETHAX PacTeHHH 
aononu (Malus silvestris Mill.) #3 muromanxa Mucrutyta meca AH CCCP ua 
JIlenuucKux ropax (onpir A. II. UWlep6axopa). CrparupulupopaHubie cemMeHa 
AOJIOHH ObWwIH BbICeAHbI BecHOH 1956 r., HM mpH MoceBe OblWIM BHEeCeHbI Te xe 
yHoOpeHua B Tex *Ke o3ax. OntHueckHe XapaKTePHCTHKH JIMCTbeB AOJIOHH M0- 
JIY4eHHI Id BapHauTos 0; NPK u NP3K. 

B Tom xe MHTOMHHKe Ha JIeHHHCKHX ropax OblIM HCCeQOBaHbI JIMCTbA AByX- 
JICTHAX pacTeHuli enuHEr (Corylus avellana L.) (mocep Becnoli 1956 r. c Temu 
»Ke 03aMu yoOpennii). Y seuiMHb! ObIM MCCJeOBaHbI JIMCTbA BapHaHTOB, MO- 
JYUHBIUUX yqoOpenue,— NPK u NP;K. 

Ha puc. 1 mpuBeqeHbl cneKTpaJIbHble KPMBbIe OTPaxKeHHA HM MpomycKaHHus 
wyauctrol 93Hepruu sucTbaMH saceHs (/) uM AyOa (//) Np pa3sIM4YHBIX BapHaHTax 
ymo6penua. Y o6eux nopoy BO BCeM HCC/IeqOBaHHOM J\Hana3s0He BOJIH KPUBBIe 
oTPaxkeHua M MpomycKaHusA no BapHaHTy O pacnosoOxKHICh BEE Apyrux 
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KPHBBIX, YTO CBHACTEIBCTBYeT O 3HAYHTeIbHOH BeMYNHE OTPaxKeHHA H Mpo- 
NyYCKaHHA JIYYMCTOH SHEP U, COOTBeETCTBEHHO, O CHHXKCHHOM KOJIHUeCTBE 
NOFNOWeHHOH SHeprun. OcobeHHO 3aMeTeH MOJbeM KPHBOM STOO BapHaHTa B O6- 
MaCTH SeJIHBIX JyueH, KPaHHUX KPaCHBIX H OJIMKHUX UBCppaKpacHbix yuax 
cnekTpa. 

Kpusuie, NOJYUYCHHEIC OT JIMCTbeB BapHaHToB NK u NPK, pacxogatca mMexyy 
coOol HecKOMbKO MeHbIne. CymecTrBeHnbie pasMYMA COHAPYKUBAIOTCH B OMKE 


500 400 500 600 700 G00 


Puc. 2. CnekTpabHble KpHBbIe OTpaxeHHA (a) H Mponyckanusa (6) 
JIYYHCTOH DHEPruv JMCTbAMH AONOHH JecHOH (Malus silvestris Mill.) 
B 3aBHCHMOCTH OT yqoOpeHuaA NouBbl: 1—0; 2 — NPsK; 3 — NPK 


Heli HHpakpacHoH uacTH, re BapHaHT, 6e3 docdopa NoKasbIBaeT HECKOMbKO 
MeHbillee NponycKaHue MW OTpaxkeHke. 

Jlio6onbiTHO, YTO CYMMapHoe COJep%KaHve NHIMeCHTOB (B alleTOHOBOM BBI- 
TAKKe) BO BCCX BAPHAaHTAaX OblwIO MpaKTHYeCKH OMHAKOBO. 

Ha puc. 2 mpHBeseHbl CleKTpaJIbHbIe KPHBbIe OTPaxKeHHA HW NponycKaHHuA 
CBeTa JIMCTbAMH AGOJIOHH C BapHaHToB: 0; NPK u NP3;K. Kak u B npegzbiayutem 
clyuae, JIMCTbA KOHTPOJIbHbIX PaCcTeHHH OOHAaPyXKHIH HanOobUee OTPaxKeHHe 
M mponyckaHue, OCOO€HHO 3aMeTHOe B HahOovlee JVIMHHOBOJIHOBOM YacTH HccJe- 
JOBaHHOrO HaMH JMana30Ha BoOwIH. Menbuiee OTpaxkenHe H NponycKaHHe noun 
moO Bcel uccweqOBaHHOH vIMHe ChekTpa HaOJOfaeTcA? y JIMCTbeB pacTeHuli, 
ymoOpenupix NPK. Ysesnyenve B TPM pasa Josbi ocopa B yoOputTebHOL 
CMe€CH BbI3BaJIO JabHelilllee 3aMeTHOe YMeCHbIUIeHHe OTpaxKeHHA HW MpomyckKa- 
HHA CBETOBOM SHEP M COOTBETCTBEHHOe YBeIMYeHHe MOTOMeHHA ee. 

TlocneqHee OG6CTOATEIbCTBO MOXKET ObITb MOCTABJIEHO B CBA3b C BbIaroulei- 
CA posbio (ocdopa B ukKcalH HM MepeHoce SHEP B KUBHIX Opranusmax (4,°), 
a TakxKe B corocuuTese (°, ”). 

YMeHbuieHHe OTPaxKeHHA JIYYHCTOH SHEPrH NPM yBesiMYeHHU Aosbl cocdopa 
B YOOPHTeIbHOH CMeCH MOJyYeHO Takxe Y AUMEHA, MOA KOTOPHIM Obl BHECeHbI 
yoOpeHua B Be TaK Ha3bIBAaeMOH CeBepHOH o3bi (puc. 3). CepepHow Ao30h 
A. 1. Koposnu (°, °) HasBaul HanOouee scheKTHBHOe LIA CeBePHBIX yCJIOBUH 
coueraHve yoOpeHHi, B KoTOpom KomnoHeHTE! NPK otuocatca kak 1:3:1,5*. 

B wucTbax AGJIOHM H JI€WIMHbI pasHbIX BapHaHTOB ONbITa CyMMapHce cojzep- 
3KaHHe MHTMeHTOB, Tak 2%Ke Kak y ACeHA UH MyOa, Onlio ohMHAaKOBO. OTcyTcTBHe 
pa3siMuui B COfep2KaHHH MMIMeHTOB B JIMCTbAX PacTeHHli pasHbIX RapHaHTOB 


* Oru uccmeqoBaHHA BbIMOJHeHbI Ha pacTeHuax u3 onbITa A. 1. Kopopuna B Pusnonoru- 
yeckol a6opatopuu KapenpeKoro d@unuana AH CCCP. 
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ONbITa, CYUCCTBEHHO OTJIMYAIOULUXCA MO CBOHM ONTHYCCKHM CBOHCTBaM, HaXO- 
ATCA B COOTBeTCTBHH c BEIBoqoM V. A. Llyapruna u A. ®. Kaemmuna (*°) 0 
He3aBHCHMOCTH OMTHYeCKHX CBOLCTB JIMCTbEB OT COsepxKaHHA XMopodusa. Cue- 
JOBaTeJIbHO, MPHYHHY H3MeHeEHHA OMTHYeCKHX XapaKTePHCTHK JIMCTbeEB B Pe- 
3yJIbTaTe Pa3JIHMYHOrO YpOBHA MOUBeHHOrO IIMTaHHA HaO UCKaTb B JIpyroM. 
EcTb OCHOBaHHA JYMaTb, YTO pa3JIHMYHOE MOJIOXKeHHEe XJIOPONMAaCTOB He MOMKET 
CYULCCTBEHHO CKa3aTbCA Ha ONTHYeCKHX CBOlcTBaX HcTbeB (™, 7). 


Puc. 3. CnekTpaJIbHble KPHBbIe OTPaxXeHHA JYYHCTOH 3Hep- 
THH JJMCTbAMH AuUMeHaA (copT BuHep) B 3aBHCHMOCTH OT 
yqoOpenux nous: J —0; 2—NPK; 3 — cesepnas Jo3a 


Cxopee Bcero MOXHO OAKUAaTb, YTO HavOoslee CYULeCTBEHHbIM OOCTOATEJIb- 
CTBOM, OOYCJIOBJIMBaIOWIMM Pa3JIHMYHA B OTPaxkeHHH HM MponycKaHHu CBeTOBOM 
3Heprul JIMCTbAMM Pa3JIMYHO yROOPeHHbIX PaCTeHHH, ABATCA H3MeHeHHe XH- 
MHYeCKOFO COcTaBa COsep%KHMOFO JIHCTbEB, MPHPOa ATOMOB, H3 KOTOPbIX CO- 
CTOAT BelllecTBa, HAXOJAMLHeECA B JIMCTbAX, 4 TAK%Ke MPOCTPaHCTBeHHbIe HU 9Hep- 
reTHy¥ecKHe CBA3H 3THX aTOMOB (7°). 

[13.102KeHHbIe JAHHbIe€ MOSBOJIAIOT 3aKJIIOUNTh, YTO NOX BIMAHHEM pa3JIH4HbIX 
yRoOpeHuH CyUleCTBeHHO H3MeCHAIOTCH ONTHYeCKHe CBOHCTBa JIHCTbeB M0-pa3- 
HOMY yoOpsBuMxca pacreHul. HanOobuiee orpaxkeHve WH MpomycKaHHe Jy- 
YHCTOH 3HeEprHu (cleqOBaTeJIbHO, HaMMeHbUee NMOrowleHHe ee) OOHAPy2xeHO 
y KOHTPOJIbHbIX pacTeHHH. YBeJIMUeHHEIe NO3bI Pocdopa BeKyT 3a COGOH yMeHb- 
WWeHHe OTPaKeHHA HU MpOMycKaHHs H, CeOBAaTeJIbHO, YBeHYeHHe MOrOUuleHuA 
JIYYHCTOH SHeEprHu. 


Jla6opatopua secopeqeHus Hoctynuaio 
AxkajleMuH HaykK CCCP 6 VII 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1B. T. Manekun, C. A Ctauko, Hap. socr. dun. AH CCCP, Ne 1 (1957). 
*B. Tl. TaguKkun, GC. A.Ctanko, I.C. lopoy nossa, 3. Coury mn one 
JJAH, 115, Ne 1 (1957). 3 B. Tl. LaguKkun, Tes. goxn. VII nayun. Koncbep., nocaauen. 
40-neTuI0 Beaukoli OKT. col. pepomonun, B. 3, Tomek, 1957. *B. A. DSHreabrapat, 
Mizz. AH CCCP, cep. 6uon., Ne 2 (1945). ° M. Kaabpun, Yraepogupili waka mpu doTo- 
cHHTe3e, CoppemMeHHbIe mpoOmempl Ouoxumuu, VWJI, 1957. °®C.C. BacmascKkaag, 
lr. B. BeoGep,-JIAH, 124, ‘No 1 (959). *“C¢. Ci Bacmanekaa, | Pe HoeMea eas 
poga, Ousvon. pact., 6, B. 2 (1959). ® A.W. Koposuu, JAH, 97, Ne 6 (1954). 
° A. HW. Koposuu, Bananne NonmxKeHHOl TeMMepaTypbI NouBbl Ha PacTeHHA B yCJIOBHAX 
cepepa, JloxT. qucceptauua, 1959. 1° WH. A. Wyabrun, A. © Knoemwuun, JAH, 
125, Ne6 (1959). 4 JI. H. Ba6ymxkuu, Onsuon., pact., 2,8. 2(1955). 1? JI. H. Ba- 
6 yuku dH, IIpupoga ABHxKeHHA XMOPOMNacTos B CBASH C aflalTallue pacTeHuii K yCnOBMAM 
ocpemeHua, Kany. qucceptauua, M., 1954. %T. Baio, Cnextpp yelicraua u cneKTppl 
morsoujeHHs, B KHure BuodusnyeckHe MeTogbI uccmeqoBanus, VJI, 1956. 
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Foxsann Akagemun nayr CCCP 
1959, Tom 128, Ne 6 


@PU3HOJIOTHA PACTEHHH 


M. X. UAHJIAXAH u B. H. JIOKHHKOBA 


BJIASAHHE FHBBEPEJIJIMHONOJOBHBIX BELJECTB, 
M3BJIEUVEHHbIX H3 JIMCTbEB PA3JIAUHbIX PACTEHHAH, 
HA POCT HW UBETEHHE PYJBEKHH 


(ITpedcmaeneno axademuxom A. JI. Kypcaxoesim I VII 1959) 


HeqaBuo Oblvio BbICKa3aHO MpesnouowKeHHe, YTO B COCTAB TOPMOHOB LBeTe- 
HHA, OOWMX WIA BCeX pacTeHHH, WIM PopHreHa, BXOLAT ABe rpynubl BeLLeCTB: 
rHOOepeJIMHbI, HEOOXOAMMbIe AIA OOpa30BaHHA cTe6leH, HW BelllecTBa, HeoO- 
XOJMMbIe JIA OOPa30BaHHA WBeETKOB HM MpeANOJOMRKUTeMbHO Ha3BaHHble aHTesH- 
HaMH. B CBA3H C STHM OTCYTCTBHe IBeETeCHHA JJIMHHOJHEBHbIX BHJOB Ha KOPOTKOM 
He OObACHAeTCA HELOCTAaTKOM rHuObepeJIMHOB, TOra Kak OTCYTCTBHe WBeTeHHA 
KOPOTKOJHEBHBIX BHJOB Ha JWIMHHOM He OObBACHAeTCH HEMOCTATKOM aHTe3H- 
HOB (°). 

OHHM H3 JOKa3aTeJIbCTB STOTO NpeANoOMORKeHHA ObwWIO Obl BbIeNeHHe FHO- 
OepeJIMHONOMOCOHHIX BeULECTB H3 JIMCTbeB PaCTeHHH KOPOTKOAHeEBHOTO Bua, 
HaxOJAlleroca B YCJIOBHAX JWIMHHOTO JHA, H Takoe BO3seHCTBHeE HMH Ha Ppa- 
CTCHHA JJIMHHOAHEBHOPO BUa, KOTOPOE BbI3BaJIO ObI HX WBETeHHE B YCJIOBHAX KO- 
poTkKoro HA. Bo3MoxHOCTb PelieHHA TaKOH 3ayauu OOeruasacb Tem COcTOA- 
T@JIbCTBOM, 4TO ru6GepeJJIMHONOACOHHIe BelllecTBa HW rHO6epeJHHbI y2xKe OBI 
BHIJeJIeHbI H3 CCMAH H He3peJbIX MOLOB pala pacrennhi (*~’). 

B cBa3u c 3THM 3uMoH 1958—1959rr. Hamu Obl NOCTaBJIeEH B OpabxKepee ONBIT 
NO H3BJIe4YeHHIO THOOepeJJIMHONOAOOHBIX BEWIECTB H3 JIMCTbEB CJIEYIOWUX 
pacTeHuli: KOPOTKOAHEBHBIX BHJOB — Ta6aka Mamout (Nicotiana tabacum) 
WH NepHWibl KpacHosucTHoH (Perilla nankinensis); JmMHHOAHEBHOrO Bua — PyJ- 
6exuu (Rudbeckia bicolor). 

PacTeHua BbIpallMBaNCb B yCOBUAX AmHHHOrO (JI) u KopoTKoro (K) AHA 
MH moce TOTO, KaK Ha OJlaronpuATHOH WIA pasBUTHA JWIMHE JHA HauyHHaJOCcb 
o6pa30BaHHe OyTOHOB, OpaHCb MpoGbl JIMCTbeB Ha JKCTParHpoBaHue C pacte- 
HHH, HaXOMBINMXCA B Pa3JIMUHbIX yCJOBMAX cBeTOBOrO pexkuHMa. ITpo6p su- 
CTbeB OpaJIHCb CO CpeqHHX APYCOB pacTeHHH CHCTeMaTHYECKH B TeYeHHe Bcero 
OnbITa. DkcTparupoBaHhhe MpOBOAUMOCh CeAyIOULHM OOPa3s0M: HaBeCKa JIMCTbeEB 
B 20 r yOuBaslacb NapaMH CNHPTa, 3aKJabIBallacb MexKy JIMCTaMH (UJIbTpoO- 
BaJIbHOH OyMarl WH OTKUMaJaCb NO, Py4HbIM NpeccoM; AWA Oowlee NOMHOFO U3- 
BJICUCHHA KJIETOUHOTO COKa OTKAaTHIE JIMCTbA MPOMHTbIBAaJIHCb AalleTOHOM H BTO- 
PHUYHO OTKUMAJIHCbh MO MpeccoM MexAy APYrHMH JIMCTaMH (HJIbTPOBaJIbHOH 
OyMarn. 3aTeM BBICYIIeHHbIe OTPe3KH (PPHJIbTPOBaJIbHOH OyMarH W3MeJbUaJIMCh, 
MOMeWLaJIHCb B KOJIOHKY H WIA yaeHuA JIMMOWOB MPOMbIBaJIHCb O€H30JIOM JO 
O6€CIIBeEUMBaHHA PacTBOpa; NOC/e NPOMbIBKH HM BbICYLWIMBaHHA JO HCYesHOBeHUA 
3anaxa OeH30/1a OTPe3KH (HJIbTPOBaJIbHOH OyMarH BHOBb IIOMellaJIWCb B KO- 
JIOHKY, Te NO KalJIAM MpOMbIBaJIHCb alleTOHOM B BbINapHBaTeJIbHylO YaLlKy. 
AlleTOH BbINapHBaJICH, a OCTABLIMUCA B Yallleuke CyXOM OCTATOK PpaCTBOPAVICA 
B4 MJ JuCTHIIUpoBaHHor Bosb. Tlocne npeqBapuTebHOrO ONpeleeHuA Ha- 
JMYUA PHOOepeIHHONOMOGHHIX BeLeCTB B 9THX 9KCTPaKTaX MO POCTOBOH peak- 
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MH MpOpocTrKOB KYKYPY3bl H3y4a/IOCb UX BMAHHE Ha PocT H wBeTeHue pyJ- 
act CTOBOH peakI[HH 

Onpeqenenue ruO6epeMHOMOACOHEIX BelllecTB NO PO p ee 
IIpOpocTKOB KYKYPY3bI MpOH3BOMMOCb NO MeTORY, eel eer 7 Bee 
ma6opatopuu A. H. Bospxunpm u M. VW. Jimurpueson (*). Orpe3ku 0-7 - 
HpOpoOcTKOB KYKYPY3bl AWHHO 23 MM MOMeULaJIHCh B Gea ne s MCIIBITY€- 
MbIMA 9KcTpakTamu, 0,01% pacrBopoM rHObepesMHa Ags (aJIH TH pee 
KUCJIOTHI) K BOMOH BO BulaxKHYIO KaMepy B TeMHOTe MPH TeMMepaTyPpe 22—a2 , 


Ta6auna 1 


BansaHve 9KCTpaKTOB 3 JHCTbeB pacTeHHli Ha POCT MPOPOCTKOB 


KyKyPpy3bl 
ime Z 
ee ['u66e- japan MaMOe suspects Ry ACen as Bore 
HHA peulaHH 
mR ial De oe eke 
3 XII1958] 82 | 65 | 49 50 | 44 | HP | 5S) 40 
23 1 1959} 67 46 38 53 41) osm 41 36 


a 4epes 5 quell NpOMSBOAUMCh MpOMepb! AHHbI NpopocTKos. B Ta6. | mpHBo- 
ATCA pe3yJIbTaThI ABYX OMpeeseHHi, mpedcTaB/AroulMe COOOH cpeqHHe TaHHbIe 
43 6 NOBTOPHOCcTel B KaxKJOH mpobe HU BbIPaKeHHble B MHJIJIMMeTpax. 

TaOmulla MoKa3piBaeT, YTO THOGepeJIHMHOMOAOOHbIe BeLeCTBa HMEIOTCH BO 
BCeX MCIbITYeMbIX SKCTPakTaX, MPHYeM B SKCTPakTaxX M3 JIMCTbeB pacTeHHi, 
HaXOJMBUIMXCA Ha JIMHHOM JIHe, HX BCera OOJIbUIe, YEM B 9KCTPaKTax M3 JIM- 
CTbeB PpaCTeHHH Ha KOPOTKOM He. 

Mcnpirauve JelcTrBuad ru66epesMHONOOOHbIX BelleCTB Ha pOCT UH WBeTeHHe 
PyNOeKHH MpOv3BOLMIOCh MO paHee pa3spaOoTaHHomy merToyy (7). B kayecTBe 
ONbITHOTO OObeKTA ObLIH B3ATbI POSETOUHbIE PaCTeHHA PyOekHu BeCeHHero 
loceBa, BC€ BpeMA HAXOJMBIUIMeCA Ha KOPOTKOM, 9-¥acoBOM, He. OTH pacTeHHA 
nmo{BeprasHcb OOpaOoTkKe KalieJIbHBIM CMOCO6OM: B WeHTP PO3eTKH KaxKoro pa- 
CTCHHA e@XKeHEBHO HaHOCHacb OHA Kalla UCMbITyeMoro 9KCTpakTa, rHuOG6e- 
peJIHHa WIM BOLE. OnbiT MpoBo_usica no cmeqyroule cxeme: 1) ru66epenmHH 
B KOHWeHTpanuH 0,02%; 2) skcTpaKT M3 IHcTbeB TaOaka MaMoHT Ha JVJIMHHOM 
He; 3) TO %e, Ha KOPOTKOM jlHe; 4) 9KCTPaKT H3 JIMCTbeB MepHJJIbl KpacHo- 
JIACTHOM Ha JJIMHHOM He; 5) TO 2Xe, Ha KOPOTKOM Jue; 6) SKCTpaKT M3 JIMCTbeB 
pyHOekHu Ha JJIMHHOM JHE; 7) TO %e, Ha KOPOTKOM JHe; 8) KOHTPOb — BOs. 
Kaxpit BapwanT onbita cocTross u3 4 pacrenuli. B TeyeHne onbira pacreHua 
HaXOQWJIMCb B YCJIOBHAX KOpoTKOrO, 9-YacoBoro, JHA, KOTOPbIM co3saBasica 
C TIOMOL[bIO MaTepyaTbIX CBETOHENPOHHMaeMbIX KaMep. OnbiT Onl Hayat 9 XII 
1958 r., oOpa6orKa pacTeHuli mpousBo,HIacb B TeYeHHe Tpex MecsalleB (Jo 
8 III 1959 r.), onpir Ont 3aKxonyen 4 IV 1959 r. 

Kak OObIl4uHO, ObICTpylO peaKUHIO Jamu pacreHusa, OOpabaTbiBaBuiueca ru6- 
OepesmHHOM: yxe cnycra 13 quel (22 XII 1958 r.) pacrenua Hayann crpen- 
KOBaTb, a 3aTeM OOpa30BaJIH BHICOKHe cTe6uIM; 16 I] 1959 r. onm Haya 6yTOHH- 
3upoBaTb H 5 II] — ypectu. KoutTpoubupie (Ha Bose) pacreHunA ZO KOHIa OMNBI- 


Ta OCTaBaJIMCb B (base pOseTKH. Myaa KapTHHa MOJIyuaJlacb Y ONbITHbIX pacte-. 


Hui. CrpemkoBaHve pacTeHHii, OOpaOaTbiBaeMbIX SKCTPakTaMH H3 JIMCTbeB pac- 
TeHHH, HAXOJMBUIMXCA Ha JWIMHHOM He, MPOMMII0 JOBOJbHO OBICTpO: y TabaKa 
Mamont wu nepuiner 6 I 1959 r. uy pyn6exuu 23 XII 1958 r. IIpu o6pa6orKke 
SKCTPaKkTaMH M3 JIMCTbeB pacTeHHi, HAXOAMBINMXCA Ha KOPOTKOM Jue, CTpeuKo- 
BaJlO M10 OMHOMY PaCTeHHIO B KaxKOM BapHaHTe, H Ja/IbHelillee pasBuTue ONBIT- 
HbIX PaCTeHHH MpOXOMWIO KpalHe MejWIeHHO. 

HavOoulee Obicrpo pasBUBasIHcb Ba pacreHHA, OOpaboTaHHEIe SKCTPaKTOM 
H3 JIMCTbeB pacTeHul TaOaka MamoutT Ha JJIMHHOM He, a OHO 3 HUX OyTOHH- 
SHPOBaJIO HM IBeO MOYTH OJHOBPeMeHHO C PaCTeHHAMM, OOpaboTaHHBIMU rH6- 
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GepeMHHOM; PacTeHHe, OOpaOoTaHHoe 9KCTpakTOM TaOaka MamountT Ha Kopor- 
KOM JHe, Pa3BHBaJIOCb MevieHHee (CM. pHc. 1, BBepxy). 

B fatbHelimem pocr cre6eH pacreHuii, oOOpa6oTaHHBIX SKCTpakKTOM 43 
AMCTbeB PacTeHHH TaOaka MamouT Ha JVIMHHOM JHe, MpOXOJH JOBOJIbHO HH- 
TeHCHBHO, HM K KOHILy alipesia Ha TOJICTOM cTeOuJle OAHOFO pacTeHua OOpasoBaIHCb 
MHOFOUHCJICHHbIe WBETKH; Y pacTeHHA, OOpaboTaHHOrO 3KCTPaKTOM H3 JIMCTbeB 
ta6aka MamoutT Ha KOpoTKoM Je, CTeOe/Ib Obl TOKE TOJCTHIH, HO 3HAYMTeIbHO 
kKopoue H HME! JIMMUb OHH BepXYWeYHbIM WBeTOoK (pc. 1, BHu3y). 

JIpa pacrenus, o6pa6oTaHHble 9KCTPaKkTOM U3 JIMCTbeB pacTeHuH nepuspl 
AMMHHOTO JHA, JIMUIb B KOH alpesia OOpa3s0BaH MeJKHe OyTOHbI Ha OUCHb 
YKOPOYeHHBIX MO6erax H K WBeTeHHIO He MepelllH; pacreHun, OOpaOoTaHHble 
SKCTPaKTaMH H3 JIMCTbeB MepHJIVIbI 
Ha KOPOTKOM JHe, He QOyTOHH3Hpo- 
BaJIH BOBCEe. 

OyHO 43 pacTeHHii, o6padoraH- 
HbIX 9KCTPaKTOM H3 JIMCTbeB pyJ- 
OeKHH Ha JWIMHHOM He, OyTOHU3H- 
popaio 10 III uuseno 10 IV 
1959 r.; oqHO pacTeHHe, o6paboTaH- 

HO€ SKCTPaKTOM 43 JIHMCTbeB py6e- 
KHH HA KOPOTKOM JHe, OYTOHH3H- 
popaso 12 III u saupeno 4 V 
£95910 (pc. 2): 

Ta6m. 2 nokagprBpaeT, uTO BCe 
UCNbITAHHbIe SKCTPaKTbl COepxKatT 
rHO6epesMHOMOOOHBIe —BEIILECTBA, 
TipH4ueM UX KOJIHYeCTBO B 9KCTPak- 
TaX H3 JIMCTbeB pacTeHHH j\JIMHHOTO 
AHA OobWIe, YM B 9KCTPaKkTaXx H3 
AMCTbeB paCcTeHHH KOpoOTKOrO JHA, 
K&4K 3TO NOJyuHOCb HU NpH onpe- 
AeNeHHH HalHuuA ruOdepeMHO- 
IOMOOHEIX BeLIeECTB Ha TpopocTKax 
KYKYPY3bI. 

Bmecte c TeM, HaOullojlaeTca He- 
PaBHOMepHOCTb peaKUHH pacTeHHit 
pyaOekuH pu oO6paboTKe UX 9KC- 
TpakTaMH: B  KaxXKJIOM BapHaHTe 
HaHOovlee CHJIbHO pearwpoBaJiw Ha 
oOpaboTky OHO HIM B KpalHem 
clyyae Ba pacTreHua. BbpiscHn- 
J1OCb, UTO HM€HHO 3TH pacTeHHA IPH 
MOCTaHOBKe ONIbITa OTJIHUaJIHCb He- Puc. 1. Bauanne 9kcTpakToB M3 IMCTbeB TaOaka 
€KOJIbKO 6oee KPYIMHbIMH pa3Mepa- Manor Ha poct u uBeTeHne pyfOeKuu. /—ru6- 


MH pO3eTKH, H3 Yero csekyeT, YTO 6epenmuH (0,02%); 2 —9kcTpakT H3 JIMCTbeB 
c Z pacTeHuii Ha JJIMHHOM He; 3 — 9KCTPaKT H3 


HavOoulee atppekTHBHO Je@HCTBHE 9KC- JIUCTbeB PacTeHHH Ha KOPOTKOM He; 4 — KOHT- 
TPaKTOB CKa3aJIOCb Ha paCTeCHHAX, ponb (Boxa). BBepxy — oto 17 I1 1959 r., 
OTJIM4AIOWIHXCA BbICOKOH MHTeCHCHB- BHusy — oto 23 IV 1959 r. 
HOCTbIO pocta. 

O6ulMH BbIBO], KOTOPbIM BbITeKaeT M3 NOJIYYCHHbIX JAHHbIX, TAKOB, UTO ILBe- 
TeHHe pyOeKHH B YCJIOBHAX KOPOTKOFO AHA MOXKET ObITb JOCTHIHYTO IYTeM BO3- 
Je@HCTBHA Ha Hee SKCTPaKTaMH 3 JIMCTbeB Pa3JIMUHbIX PaCTeHHH, coyepxa- 
ULMMH THOOepeJJIMHONOOOHbIe BeLeCTBA. 

Oco6eHHO 3HaUHTeJIbHbIM MpeACTaBJIAeTCA TOT (aKT, YTO WBeTeHHe BererH- 
pytolllero pacTeHHA JWIMHHOAHeEBHOrO Bua — pyOeKkHH — B yCJIOBHAX KOpOT- 
KOLO JHA OblwIO-OCTHFHYTO NyTeM BO3eHCTBHA Ha HELO S9KCTPaKTOM H3 JIMCTbeB 
pacTreHHA KOpOTKOAHeBHOTO Bua — TaOaka Mamout, Bererupytoulero B yc- 
AOBHAX JJIMHHOrO AHA. B 9TOM_MOXKHO BUeTh MOATBepAK ene Ppahee BbICKa3aH- 
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Ta6numa Z 


Bausuve ruO6epeIMHONOAOOHBIX BelleCTB H3 JIMCTbEB pacTeHui Ha pocT M UBeTeHHe pyZ- 
6eKHH B YCJIOBHAX KOPOTKOrO AHA 
(opanxepefHi onbit 3uMoH 1958—1959 rr.) 


Poct cre61s, cM 
Banas Tiauna | Crpesmko- |ByToHu3a- lipexenue 
AHA BaHHe qua BbICOTa TOJNULHHA 
4 | Tu66epennun (0,02%) — | 22 XII 16 I] SOLES a 108 Oa 
2 | OxcrpaxT u3 mucTbep Ta- | JT 6 I 2 T 8 Ill 48 i beh) 
6aka MamoutT* 30 IV _ 6 1,6 
3 Touxe t* K 20 I 7 Til 26 Itl 30 2,0 
4 | OKcTpakT H3 HCTbeB NMe- mat 6 1 {2 IV — 4 AG 
PHJbl KpacHOHCTHOH* 30 IV — 1 1,9 
5 | To mxe** K 3 XII — — 2 sleet 
6 | OxctrpaktT u3 aucTbeppyz- | 2 een 4 OT eee OMIA oe* A 3 
6ekuH 
Ia| “lO, aKe == K 27 XII 42 Til 4V 2 1,8 
8 | Bona, KoHTpoub — —_ — — Posetka 


* JlaHHple JIA DByX pacTeHHi. 
** TlaHHble Jai ORHOTO pacTeHHa. 


HOrO NpeAnoo*KeHHA (°) 0 TOM, YTO B JIHCTbAX BeETeTHPYIOUleH Ha KOPOTKOM JHE 
py4OekHH HMMerloTcaA BelllecTBa, BJHAIOULHe Ha OOpas0BaHHe I[BeTKOB,— aHTe- 


Puc. 2. BauaAHHe SKCTPaKTOB H3 JIMCTbeB pyOeKHU 
Ha pocT H UpeTeHHe pyOeKHH. Doto 23 IV 1959 r. 
O6o3HayeHHA Te %Ke, YTO H Ha pu. | 


3HHbI, a B JIMCTbAX BereTHPyloulero Ha JVJIMHHOM He TaG6aka Mamoutr — ru6- 
OepeJJIHHbI H YTO B COBOKYNHOCTH OHH OOYCJOBJIMBAaIOT 3allBeTeHHe pacTeHni. 


VUuctutyt pusnosornu pactenuii um. K. A. Tumupsasesa Iloctynuso 
AxkaylemuH Hayk CCCP 29 VI 1959 
UMTHPOBAHHAS JIMTEPATYPA 
1A. H. Bosxpkuu, M. UY. TMutpuesa, Onsuon. pact, 6, N 6 (1959). 
7M. X. Gataaxsan, Bor. xypu., 43, Ne 7 (1958). °M. X. Vaitinaxsau, Ou3non. 
pact., 5, 8 6 (1958); Biol. Zbl., 77, H. 6 (1958). 4R. Biinsow, I. Penner 
R. Harder, Naturwissenschaften, 45, 46 (1958). °® A. Lang, I. A.Sandoval, 
A. Bedri, Proc. Nat. Acad. Sci., 43, Ne 11, 960 (1957). ®1. MacMillan,P. I. Su- 
ter, Naturwissenschaften, 45, 46 (1958). 7 B.O. Phinney, Ch. West M. Rit- 
zel, P. M. Nolly, Proc. Nat. Acad. Sci., 48, Ne 5, 398 (1957). 
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Jlorzanm Akanemun 


HayK CCCP 


1959. Tom 128, Ne 6 


PHSHOJOLU A 


K. M. KYJIJIAHJA u usen-Koppecnonjzent AH CCCP B. H. YEPHHFOBCKUMM 


PAHHHE OTPHILATEJIbBHbIE PEAKILMM B KOPE 
BOJIDINMX NOJIYWIAPHHM, BbISbIBAEMbIE PA3JIPA)KEHHEM 
A®®EPEHTHbIX HEPBOB 


Pa3qpaxkeune mo06oro addepenTHOro HepBa OLMHOUHEIM yapOMa/IeKTpPHYECKO- 
TO TOKa BBISbIBaeT BOSHHKHOBeHHE pAa OMOSJIEKTPHYeECKUX PeaKUHH B COOTBET-— 


CTBYIOWMX 30HaX KOPbI 6OJIbUIMX Nosymapue. 

B 35 onpirax, MpoBeJeHHbIX Ha KOUIKaX H 
coOakax, MOrpyXeHHBIX B JIerKHH HapKc3 
(xlopao3a WIM CMeCb XJOpaslo3blc ypera- 
HOM), OblWIO OG6HAapyxKeHO, YTO OMHOUHBII 
CTHMYJI, HaHeCeHHbIH Ha adiPepeuTHpli HepB, 
BBISBIBAeT B KOPe OOJIbIIHX Nosymapui, 
MIOMHMMO MS3BeCTHEIX NePpBHUHbIX MH BTOpH4y- 
HbIX PeaKWWH, PaHHHe OTPHWAaTeIbHbIe Peak- 
uuu (POP), koTroppie He MoryT ObITb OTHECe- 
HbI HH K OJHOMY H3 Mpexkje OMHCaHHbIXx 
BHJOB OHOSJIeEKTPHueCKHX OTBeTOB*. Hue 
W3JlaraloTrca MaTepHaJIbl, XapakTepu3yroulue 
9TH peakHH. 

BwvonoTeHiMaJibl KOPbI MO3la BbISbIBAJIHCb 
B YCJIOBHAX OCTPbIX OMbITOB CTHMYJIAWMeH 
WeHTPpaJIbHOrO OTpe3sKa Kakoro-JIHOO ade- 
peHTHoro HepBa (n. ischiadicus, n. radialis, 
n. pudendus, n. pelvicus) uM aqaKBaTHbIMH 
pa3ipaxkeHHAMH (3BYKOBOH meyoOK — - click) 
clyxXoBoro aHasusaTopa. Perucrpallua Ono- 
MOTeHUMaOB MpOW3BOLWNacb ABYXKaHaJb- 
HbIM KaTOJHbIM OCLHJIOrpamom c uddepex- 
I[HaJIbHbIMH YCHJIMTeEAMH Me€peMeHHOTO TOKAa. 
UacroTHble XapaKTepHCTHKH YCHJINTeJeH ObI- 
JIM JIMHeEHHBIMH B Mmpesenaxor 1070500 ru. 
OrpeyeHve OHOMOTeHUMAaJIOB BO BCEX OMbITaXx 
ObIIO YHHMOJAPHBIM, MpHyeM HHLudpepeHr- 
HbIH 3JICKTPOA YKPelIAJICA B KOCTH Yepena 
Hall JIOOHBIMH Tla3yXaMH. 

POP mpencraBiser coOolo OTpHlaTeib- 
Hoe Kovle6aHHe, BO3HHKatlollee Mp pa3sqpa- 
X*KeHHH addepeHTHOrO HepBa C JlaTeHTHbIM 
TlepHOAOM, [MPeBbILWalOulHM JIaTeHTHBIN Te- 
PHO BOSHMKaIOMero MpH TeX Ke yCJOBUAX 
HavaJIbHO-MOJIOKUTEbHOrO MepBHYHOrO OT- 
Beta Ha 2—3 mcek. OrpulaTebHas tbasa POP 
6e3 HHTepBaJla CMCHACTCA MOJIOMKUTEJIbHBIM KO- 
yle6aHHeM MeHbIUeH amnuuTyqp. POP pern- 
CTPHpyeTCA B CAMOCTOATEJbHBIX 30HAX ,OJIM3KO 
TIPHMbIKalOWMHX K 3OHAM pervcrpalun mep- 
BHUHBIX OTBeTOB. I ]oqOOHO MepBHUHBIM OTBETaM 


10 08k, 


| WOKE 


Puce. 1. Ileppuunpe otpetet a POP, 
3aperHCTpHpoBaHHble B Kope OOJIb- 
(ux owywapHi ua g. cruciatus- 
post. Ip pa3qpaxeHHH KOHTPasa- 
TepalbHoro n. pelvici. Kor Ne 177, 
ompit oT 5 IJ 1957 r. Tlopepxuxocr- 
HbIM XOPaO3HbIM HapKo3. JLauTemb- 
HOCTb pa3{paxkaloulero CTHMyva 
0,2 mMcek; amnautTyia 5 B. Besye 
NOJOXKUTeIbHOe KoeOaHHe IOTeH- 
lHaJia HallpaBJIeHO BHH3. OObacHeHHe 
B TeKCTe 


* B jaHHOM COOOLIeHHH MbI OMHCbIBACM TOJIbKO OJHY H3 (OPM OTPHMAaTe/bHbIX peakUHH, 
Ha3BaHHylO HaMM paHHel; B Mocwemxyoulux cooOMleHHAX OyAyT OMMCaHbI NO3qHHe OTPHIla- 


Tembubie peakuuun (IIOP). 
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POP ofBoUTCs MUIb OT OfpaHHYeCHHBIX, JIOKAJIbHBIX YYACTKOB NOBEPXHOCTH KOPbI 
mosra. B WeHTpe Takoro yuacrTKa, T. €. B (pOKyCe MaKCHMAJIbHOH aKTHBHOCTH 
(®MA), POP Bo3HukaeT C HaHMeHbIIMM JlaTeHTHBIM MepHOOM Hi HaHOOJIblIeH aM- 
niutyqou. Ha puc. | npeqcraB1eHbl pesysbTaTbl ONbITa, MPOBeeHHOTO Ha KOLIUKe, 
a Ha puc. 2 — Ha co6ake. B aTHX OMbiTaX OMONOTeHUMAbI B KOPe BbISbIBAJIMCh 
cTumysiaunel n. pelvici. OrBoqamlMN dIeKTpo, MepemelilasicA B HalipaBJIeHHu 
OT 30HBI llepBHYHBIX OTBETOB K 30He POP. Ha puc. 1 42 MOXKHO BUeTh HMOCTENCH- 


S cruciatus 
postervor 


Puc. 2. Tleppuunpie orsetbt xu POP, 


3aperMCTPHpoBaHHble B KOpe OobWINX 
NowywapHi coOaku Mp pasipaxkeHHH KOHTPalaTepanbuHoro n. pelvici. Onpir 


ot 24 1 1957 r. Hapko3 MoBepXHOCTHBI CMeCbIO Xmopano3bl Cc ypeTaHOM. 

JlnutenbHocTb pa3yparxKatoulero cTuMywia 0,2 MceK.; amnuutyqa 3 B. Macuta6 

BPeMeHH: TOPH3OHTaIbHad CTOPOHa KaxKJOrO KBaspata coctapaset 10 Mcex. 

MacutTa6 , yCHJIeHHA: pone tad elena Kaxkyoro KBadpatTa cocTaBaaeT 
UB 


‘Hoe H3MeHeHHe OHOMOTeHMaIOB MpH repexoge oT OMA nepBHYHEIX OTBETOB 
(puc. 1, 2, 3; puc. 2, 1) k BMA POP (puce. 1, 6,7; puc. 2, 3). B mpapow uacTu 
puc. 1 u2 cxemaTHueCKH MpeAcTaBJIeHO B3aMMOOTHOINeHHe 30H MepBHYHBIX OTBe- 
TOB (OTMCYeHbI 3HaKOM ++) H 30H POP (oTMeyeHbI 3HaKOM —). 

Kak BHJHO W3 pHcyHKoB, 30Ha POP 3anMMaerT cTporo onpexeneHHBIM yua- 
‘CTOK MOBePXHOCTH KOPbI, MO CoceAcTBy C 30HOM MepBHUHBIX OTBeTOB. MoKycbi 
MaKCHMaJIbHOH AKTHBHOCTH STHX 30H OTCTOAT pyr OT Apyra JIMIb Ha HECKOJIb- 
KO MHJLJIMMeTpoB, NpHyem 30HbI POP MoxkHO AOCTHIHYTb, ABHTadcb OT 30HbI Mep- 
BHUHbIX OTBETOB JIMIUb B OMpeesIeHHOM HalipaBJeHHH, T. e. 30Ha POP He oxpy- 
2KaeT 30HY MePBHUHBIX OTBETOB CO BCX CTOPOH, a JIMIb YACTHYHO MepeKpbIBaeT 
ee C OHO CTOPOHHI. BuoseKTpHyecKHe peakIHH, OTBOJUMbIe OT YYaCTKOB KO- 
PbI, pacnoox*weHHpIx Mekqy OMA POP u ®MA nepsBuuHeix orBerTos, mpel- 
CTaBJIAIOT COOOH Mepexogubie (opMbr oTBeToB (puc. 1, 4, 5; puc. 2, 2). B aTux 
30HAX HavaJIbHOMy OTPHIaTebHOMy KOWeOaHuIo POP scerfa mpeiecTByerT 
MOJOXKUTeIbHOe OTKMOHeHHe (pue. |, 5). HesHaunTebHEI HadaJbHBI MOOKH- 
TeJIbHbIA MOTEHIMaJ MO*KET MpeAMeCTBOBATb OTPHWaTebHOMYy KOJIe6aHHIo POP 
uBpee®MA, ofHako YacTO MOXKHO Obwio Ha6wIO,aTb, KaK DMA POP posuuKaer 


Oe3 HavaJIbHOrO MOJOKUTEIbHOPO OTKIOHEHHA (PHC. 3, 2, e, 2, 1). nurenbuocth 
4344 


wWaTeHTHOrO NepvHoxa POP, BosHuKalolWlMX MPH CTHMYJALMM pasmMUHDIX adxpe- 
PeHTHBIX HePpBOB, pa3JMuHa. 

HanOoulee vacto npuxoqutca Ha6wliojatb POP, BosnuKkatoume mpu crumy- 
aaguu n. ischiadici c mareHTHpmm nepHogom 10—12 mcex., a npu cruMynauHH 
n. pelvici c waTeHTHbIM NepHogom 11—13 mcex. 

POP, BOsHMKAaIOlHe B CJIYXOBbIX 30HaX Ha 3BYKOBbIe pas{paxKenua (ueN- 
4ok — click), u POP, BosHuKatoulve npu crumyaanun n. radialis, umeror Gouee 
KOPOTKHe JlaTeHTHbIe NepHogn. JutrembHocth POP Takxe Bapbupyer HM MOET 


peoee veeeses 
‘fa mcek, 


| | amcek 


Puc. 3. Ilepsuuupte oTsetni (a, 6, 0, 2c, 2) u POP (6, 2, e, 2, 

1), 3aperHCTPHPOBaHHble B PasMHUHbIX OMbITAaX Mp pasypa- 

2%eunu n. pudendi (a, 6, 2) un. ischiadici (6, 2) B I 30He u 

pu pa3syqpamenuu n. pelvici (0, e) Bo II 30He comatuue- 
CKOH UyBCTBHTeJIbHOCTH 


KoleOaTbca Asia n. ischiadici B mpefemax or 6 fo 12°mcex., a Qua n. pelvici 
or 8 Jo 14 mcex. HavanbHaa oTpHuateibHaa (basa POP umeer amMmviuTyy, paB- 
Hy10, a Uallle MpeBbIUaIOUly!o aMIMVIHTYLY Hava/IbHOH MOJIOXKUTEbHOH (a3bl 
MePpBHYHOFO OTBeTa, H MOwKeT JocTHraTb 300—500 ps. IIpu yanenuu or ee 
@®MA AnutenbHocth POP sospactaet (puc. 1, 8—10; puc. 2, 4,5), a amnuutTyja 
yMeHbuaetca (puc. 1, S—J/0). 

OnvcbipaeMble peaKI[HH perucTpHpoBaJIMcb HaMH Kak B I, Tak u Bo II 30He 
COMaTHYeCKOH uyBcTBUTembHOcTH. IIpu stom celyeT OTMeTHTH, 4TO BO II 3oHe 
amnuiutyia POP o6pmHo 6pipaeT MeHbIIe, YeM amnuIuTyZa POP, BosHuKarouuXx 
Ha TOM 2Ke mpemapare HW Mp CTHMYJAMu Toro xe HepBa B | 30He OOMeH COMa- 
THYeCKOH YyBCTBUTeIbHOCTH. Bo II 30He HepeqkO JOBOAHJOCh HaO/lOLaTb, UTO 
amnuutyya POP G6pipaer 2axke MeHbIe AaMIVIMTYIbI COOTBETCTBYIOUeErO MepBHy- 
Horo oTBeTa (HampuMep, plc. 3,0, e). POP xopouio BocnpousBOLATCA H pH pUuT- 
MHYCCKUX Pa3ipaxKeHHAX B TOM CJIyUae, CCIM YaCTOTa CTHMYJIOB, HAHOCHMBIX 
Ha HepB, HeBeuKa. Ha puc. 3 ana 3anucb POP, 3aperucTpHpOBaHHbIX B kKope 
OOJbINMX MOTyWAapui KOMIKH pH puTMuyecKkO cTuMyauuH Nn. pudendi (6); Tam 
xe JIA CPaBHeHHA NPHBeeHHI HM BOSHHKABIUIMEe MPH 9TOM MepBUYHbIe OFBeTHI (a). 

OHO u3 oco6eHHocTeHi POP aBsaeTca ee KpaHHAA UYYBCTBUTeJIbHOCTb K 
Hapko3y. POP Bo3MoxKHO perHcTpHpoOBaTb JIMUIb IPH NOBepXHOCTHOM HapKo3e 
MJIH B OTCYTCTBHe eFoO (ONBITHI, MPOBeAEHHIe MOA AMMIalHHOM); c yriyOseHvem 
Hapko3a POP ucuesator, mpHueM 9TO HaGJOLaeTCA paHblle TOTO BpeMeHH, Kora 

° 
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mepecTaeT BO3HHKaTb OTpHIlaTeJbHaA (pa3a MepBHYHOTO OTBETA. Tak, Ha pxc. 4. 
3allHCH @ MpOv3BeseHbI B YKa3aHHbIX TOUKAX KOPbl MO3Pa KOWIKU, MOFpy2KkCHHOM 
B MOBEPXHOCTHBIM Hapko3. SanHcw 6 JeMOHCTPHpyloT H3MeHeHHA 6HOIJEKTP H- 
YeCKUX PeakIHi, 3aperHCTPHPOBAHHBIX B TeX 2%e TOUKAX, HacTyMMBUIHE mocwle 
yryOeHua Hapkosa. Ec cpaBHHTb 3anucu a, | u 6, 1, TO MOXKHO BHJLeTb, UTO 
yraly6uleHHe Hapko3a ycTpaHHJO C/leLyIoMly!O 3a TePpBHYHbIM OTBETOM BTOPH'- 
Hy!lo peaxiuio. HeckobkKO yMeHbIIMacb H OTPHaTebHaA (basa NepBHYHOrO: 
OTBeTa, OJHaKO MOJIO%KUTeNbHaA (pasa ero He MperTepnesa CylleCTBeCHHbIX H3- 
mMeHeHHi. B To xe Bpema POP (sanucn a, 2, a, 3) mpeTepmeiM peskve HSMCHCHHA 
M IIpakTHUecKH MepectasM peructpupoBarbes (sanucu 6, 2, 6, 3). BemeacTBHe 
Kpalineli Hecrolikocth POP ux MOoxKHO perHCTPHPOBAaTb JIMb B ONbITAX Ha KH- 


a 6 


S.cructatus 


5. lateralis 


Puc. 4. Bauaune napKo3a Ha MeppHunple oTBeTHI (a, J, 6, 1) nH POP 
(a, 2, a, 3). Kot Ne 177, onsir of 5 I] 1957 r. Pasypamaetcax KoHTpa- 
WaTepavIbHbI n. pelvici. mutembuocTb cTuMywla 0,2 MceK, ammvH- 
Tyqa OP. @ — NoBepXHOCTHBIM XJOPasIOSHbIM =HapKo3, 6 — 
noce ONomHHTeIbHOTO BBesqeHuaA 0,5% pacTBopa xXvOpao3bl B 
KouMuecTBe 2 cM? Ha | KF BeCa HKHBOTHOTO hm BE 


BOTHbIX, HaXOJAWLMXCA B XOPOLWeM COCTOAHHH. OHH HeMeVJICHHO HCy¥esalOT IPH 
acUuKCHH, a TakoKe IPH OXJaxKMeHHU WIM NeperpeBaHHH KOPbI Mosra. 

Mcxoaa 43 npHBesqeHHOH XapakTepucTukn POP, mMoxkHO MpeANOJORKUTh, YTO 
OmMcaHHad peaKWHA ABJIAeTCA CJIeCTBHeEM BO36yKJeHHA HeHPOHOB MOBepx- 
HOCTHBIX cJloeB KOpbI. IIpH STOM, NO-BHAHMOMY, HeHPOHbl, OTBETCTBeHHbIe 3a 
BOSHHKHOBeHHe POP, crpymnmuHpoBaHb! B ONpeleJeHHbIX OOJIaCcTAX, 4YTO UH O6- 
YCJIOBJIMBaeT BEKTOPHbIM Xapaktep POP. 

POP moryT oTpaxkaTb JeATeJIbHOCTb CHCTeEM: a) CBA3bIBaIOULHX KOPKOBbIe 
30HBI CieWWPHYeCKHX MpOeKWUHH C COOTBETCTBYIOUIMMH aCCOlMaTHBHbIMH 30Ha- 
MH KOPBI; 6) OCYLeCTBIAIOULHX OOPAaTHY!IO CBA3b KOPHI NOJymapul c AApamy 
TaJlaMyCca (IipHHajvlexkaulMMH Kak kK Cnel\HcHwyecKHM, Tak HM Kk HecnelHpuyeckHM 
IIPOCKIMOHHBIM CHCTeMaM); B) OCYULCCTBJIAIOULMX CBA3b KOPbI MOJyuapHl c Me- 
3eHIeaIHyecKOH YacTbIO peTHKyJIAPHOH ChopMallWN cTBOJIa MOsra; Lr) Ocylle- 
CTBJIAIOULHX CBA3b KOPbI MOJYWapHH C MO32KCUKOM. 

Tlomumo storo POP Moxer oTpaxkaTb JeATeIbHOCTb BCTABOUHbIX HeHPOHOB, 
CBASHIBAIOMLUX 3O0HY adbepeHTHOrO MpeACTaBUTeILCTBa pa3paxkaeMoro HepBa 
C 3OHOH ero stdepeHTHOrO NpeAcTaBUTebCTBa, a TaK2%Ke JCATCMbHOCTh Ha- 
YaJIbHOrO 3BeHa COOTBETCTBYIOWero sddepeHTHoro nyTH. Ecau 3sTo mpexnouo- 
*KeHHe OKA KeTCA CIPaBeJIMBbIM, TOra TOT yyYaCTOK KOPbI, OT KOTOPOrO OHA 
OTBOAHTCH, MOXKHO CUHTATh HavaJIbHbIM KOPKOBbIM IYHKTOM COOTBeTCTBYIO- 
ulero 9dpdepeHTHoro NyTH. 

ITO mocwleqHee B JlaHHOM pay MpesnosomwKeHHe MpefycTraBAAeTcA HaM 
NepBbIM 0 (bH2HOJIOrHYeCKOH 3HAYMMOCTH. 


HuctutyT HOpMasbHOl uM MaTosormyueckon du3suouorHn Ilocrynuao 
Akaylemuw MequuMHCKHX HayK CCCP 25 V 1959 
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Jloxrsanp Akagemun nayr CCCP 
1959. Tom 128, Ne 6 


PH3SHOJOLH A 
Unen-koppecnonyzent AH CCCP C. H. YUIAKOB u B. O. MOXHAY 


O COEAHHEHAAX HOAA C NOJIMBHHWJIOBbIM CHHPTOM 
MW EPO COMOJIMAMEPAMH H BAKTEPHILAAHbIX 
MW JIEGEBHbIX CBOHMCTBAX 9THX COEAMHEHMKH * 


B 1927 r. Ilrayqunrep (*) kpaTKo coo6mMi, 4TO pH B3aHMO- 
AeHCTBHH HOWa C NOJMBUHHJOBbIM CIMpTOM HaOsOJaeTCH Takoe *e cuHee 
OKpalluBaHHe, KaK HW Np B3anMofelcTBHHM Cc KpaxMasiom. B 1936 r. Tan- 
eh (7) cooOuHs 0 «cop6HM» Hoa NOAMBHHMJOBbIM CIMPTOM. STU coobuleHHA 
He NIPHBJIeKIH BHUMAHHA HCCeLoBaTeeH, H TOJbKO B NOCMeHHe TOLL Havasu 
NOABJIATbCA eCAUHMYHbIC 3apyOexkKHbIe NyOMKalMH Ha sTy Temy. Muauep u 
Bpaxkeu (°) coo6umiu, UTO CHHee OKPallMBaHHe OOPasyeTCA TOJIbKO C MOJIHOCTbIO 
JealleTHJIMPOBaHHbIM MOJIMBHHMJIOBbIM CIMPTOM, a CMuMpT, cosepxKamuh 10% 
U OOJIbUIe 3BEHbEB NOIMBUHMJalleTaTa, aeT C HOJOM MaJIHHOBOe OKpallBaHnHe. 
B wekoToppix nateutax (Iepm. mat. 731091, 736296) npuBolatcs WaHHble oO TeX- 
HHKe NMOJYYeHHA HOJ-NOMHBHHUOBOTO CMUpPTa B pacTBopax. 

HecmoTps Ha TO, 4TO H3YYeHHIO HOAHOH peak C NPHPOAHbIMH MOJMUMepa- 
MH (KpaXMaJI HW Jp.) NOCBAMLeEHO OUeHb OoIbUIOe YHCIO pa6oT, Npupoa cHHero 
OKPallIMBaHHA JO HaCTOAIero BPeMeHH CCTaeTCA HeEACHOM. ConocTaBJeHHe JIMTEe- 
PaTyPHBbIX JaHHBIX MO 3JIEKTPOHHbIM CIe€KTpaM HM Hal MCCJIeqOBaHHA (BbITOVI- 
H€HHbIe COBMecTHO c C. Auapeespim u E. CrporaHoppimM) oKa3bIBaioT, ITO B 
9THX CMeKTpax BCerfa MpPHCyTCTBYeT HHTCHCHBHAA MoOOCa NOrOueHHA C Ma- 
KCHMyMoM pv 610—650 My. Cilekyer mpelmouoxKHTb, YTO NMOPrOUleHHe STHX 
KBaHTOB JIYUHCTOH SHEPrHH MpOMCXOANT Ha BKJIOYCHHBIX MovleKyslaxX Hosa, 
QNCKTPOHHad OOO0UKA KOTOPbIX CHJIbHO paspbIXJIeHa B pesyJibTaTe jJleH- 
CTBHUA Ha Hee NOJIA MOeKYyJbI-Xo3aHHa. M3mMeHeHuve XMHMHUECKOM MpPHpoOpI BBI- 
COKOMOJI€KYJIAPHOTO COCMHEHHA HM CBA3aHHOe C STHM H3MeHeHHe Hallps2KeH- 
HOCTH MOJIA B MOOCTH MOJI€KYyJIbI-XO3AHHA MPHBOAMT K CMeLeHHIO yKa3aHHOn 
NOOChI MOrJomeHuA Hoa B MHTepBase 610—650 Mv. 

IlpeqpapuTebHple MCCJIeMOBaHHA 9IEKTPpOHHOTO CHeKTpa MorViolweHHus 
0,001 M pacrsopa toga B osleyMe (c cofepxxanuem SO; 60%) u cneKTpoB noryio- 
ULCHHA HOJ-MOMBUHHOBOTO CIUPTa MoKa3saJIH, YTO 9TH CMEKTPbI MOUTH TOR ]e- 
cTBeHHbI. B cmekTpe cHHero pacTBopa Hosa B OleyMe HaOJOMaloTCA ciaOple 
novlocbl Mordoujenua mpu 410—500 My uM BecbMa MHTe€HCHBHaA Mosoca MoOrJo- 


* TlpuBogquMble CBeeHHA OTHOCATCA K pe3y/bTATaM CoBMecTHOM padoTb! MHucTUTyTA BbICO- 
KOMOJIEKYJAPHbIX CoequHeHHit AH CCCP (Hay4Hplit pykoBoutTerb Tembl C. H. YuaKkos) u Bota- 
Huueckoro HHcTHTYyTa uM. B. JI. Komapoga AH CCCP (nayunpili pykopoguTemb Tembl B. O. Mox- 
Hay). B ABC mpopexenbi Bce 9KCNepHMeHTHI MO CHHTe3y NOJMBHHMalleTatTa M CMelMaJIbHbIX TH- 
NOB MOJIMBUHMJIOBOLO CIUpTa, ero COMOMHMepPOB C MaJICHHOBOM KHCOTOH HM ApyrHMH MOHOMepaMhH, 
MOMYYEHHE TBEPALIX pemapaTos iox-MomMBHHMNOBOrO ciupTa u Ap. (E. JlaBpenrbesa, K. Tog- 
ropekas, JI. [lerposa, H. lmuxuna). B BMH ocyulecrsmenbi uccneqopanua (pH yuacTHH co- 
TtpyauHuKos MBC H. Pycaxosoi u VM. 3yesoi) couveranui toga c MOJIMMepaMH, CTPyKTYPbI CooT- 
BeTCTBYIOULMX COeqMHeHMi HM MX OaKkTepHILHAHBIX H MeueOHbIX CBOHCTB (B COApyxecTBe C ps- 
JOM HayuHbIX MeQMUMHCKAX yupexyeHuli). Usyyenve MexaHu3sMa peaKUHM Hoa Cc MOMMBU- 
HHJIOBbIM CIMPTOM, CTPYKTYPbI, OakTePHUMTHbIX CBOHCTB COOTBETCTBYIOWIUX COeMHEHHH HW se- 
yeOuoro AelicTBuA (IPH HapyXHOM 9HTepabHOM HU Nap3SHTepaIbHOM BBeACHHH) MpoBesxeHo m0 
unuuMaTHBpe B. O. Moxuauya. Ilomyuenne pasmHuHbIxX TBePALIX MpelapaTOB HOA-NoAMBUBHIO- 
Boro CMMpta, CTOMKUX coyeTaHHl floqa c CONOAMMepaMH BUHUMOBOrO CIMpTa M MaeHHOBO!t 
KMCJIOTEI HW COUeCTAHHIt C MOMUMepaMH-KPOBO3AMCHHTEIAMH, a TaK%Ke JeueOHOe MpPHMeHeHHe CO- 
jlepxKauux tio NowMMepos MyTeM BBeLeHHA UX B KPOBb — M10 Mpesmorwenuio C. H. Yuakosa. 
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WeHHA C MakCHMyMoM mp 640 My. TakuM o6pa30M, CHHHe CoeAqMHeHHA Ho, 
MOryT ObITh NOyYeHbI H TOra, KOra POb MOJCKYJIbI-XO3HHHA HTpaloT HEOp- 
ranuyueckue coequHenua. Kpamep (*) Ha3prBaeT MoLMuKallMIo Hosa, 3aKIOUeH- 
HYIO B TlouMMepax, «CHHHM HozoM». I]pHHuMaad BO BHHMAaHHe, 4TO COCAMHeHHA 
fioqa C MeTawiaMu, re Ho ABAAeCTCA AHHOHOM, OeCIBeTHBI HM 4TO MoOJeKywJa. 
Hola Ip BKJIOYeHHH B MOJIeKYyJIY BbICOKOMOJIMMepa NOJIAPH3YeTCA, MOXKHO JO- 
NYCTHTb, TO NOPMOULEHHe KBAaHTOB JIYYHCTOM SHEP MPOHCXOAMT Ha TOM uacTH 
NOJAPH3OBaHHOH MOJIeKyJbI oka, KOTOPpad COOTBETCTBYeT PaspexXeHHOM 4acTH 
3eKTPOHHOrO OOsaKa. [IpH4unHOH NosABJIeHHA CHHEFO OKPallIMBaHHA KOMMVIeK- 
COB MOXKeT ObITb TOKO NOJMAPH3allHA WHOO MOHH3ALHA MOJIeKYJIbI Hosa. 

Tlonapw3aiua MosleKysIbI Hoa B MOJIeKyJIaX BbICOKONOJIMMepoB TIpecTaB- 
JifeT HE TOJIbKO TeopeTHYecKHH, HO HM OOJIbWIOH MpakTMyecKHH UHTepec. O 
OakTePHUMAHHIX CBOMCTBAX HOJ-NOJMBUHHJOBOrO CNHPTa He ONYOJIMKOBbIBaJIOCh 
JO CHX Op HUKaKUX cBeqeHHH. MoxkuHO, OAHAKO, YTBepKaTb, YTO HE KMOJIeKy- 
JIAPHEI Ho» (KaK MIPHHATO CUHTAaTb AO CHX Nop), a JHWIb NOAAPH30BaHHaA 
MovleKyJIa ofa mH60 KaTHOH Hoa OOyCJIOBJIMBalOT AHTHMHKPOOHbIe CBOHCTBa 
HOMMCTHIX COeAHHeEHUH. ITO clefyeT H3 Toro (akTa, 4TO MOJIeKYJ1a HOJa HOHHSH- 
pyerca axke uncTOH BOLO H YTO COeAHHEHHA, Pe HON ABJIAeTCA AHHOHOM (coun 
HOMMCTOBOLOPOAHOM KUCJOTHI), JIMLICHbI AHTHMHKPOOHBIX CBOHCTB. 

TakuM O6pa30M, AHTHMHKPOOHBI sPekT WeHcTBUA HOJa CBA3aH C NOMAPH- 
Zale HIM MOHM3allueli CFO MOJICKYJIbI, MOTJIOM[EHHEM KBaHTOB JIYYHCTOH 9HEp- 
THM TOW WIM HHOM YaCTH BHAMMOTO CMeKTpa C COOTBETCTBYIOUIMM OKpalluBa- 
HueM. OGecIBeYuBaHHe MOJeKyJIbI HOJ-MOJHBHHWJIOBOrO CIMpTa CompoBoxjaetT- 
CA, Kak NOKa3aH Hallld OakTepHosorMyecKHe UCCJIeqOBaHHA, HEMeVJIEHHOH 
MOJIHOH MoTepei HX aHTHMMKPOOHHIX cBOHcTB. IloBbmeHHe ONTHYeCKOH MVJIOT- 
HOCTH (I[BETHOCTH) PaCTBOPOB HOJ-MOJMBUHUJIOBOrO CUpTa, Kak OblvIO yCTaHOB- 
JIGHO KOJIOPHMeETPHYeECKHMH HCCJIeEOBaHHAMH, CONPOBOwKaeTcA HapacTaHHeM 
AHTHMUKPOOHOH AKTHBHOCTH. 

M3yyeHne aHTHMHKpOOHbIX CBOHCTB HOJ-NOJMBHHHJIOBOTO CNupTa Oplwlo Ha- 
yaTo B 1958 r. Ha Kadbeype MuKpoOuoOJIoruH 2-ro JIeHHHrpaycKoro MeJIHIMHCKOrO: 
HHCTHTYTa COBMecTHO c M, JIMTBUHOBBIM, JI. Bopucopnmm u H. Matpiko. PesKo 
BbIPAKeHHOe OakTePHUHHOe AeicTBve HOZ-NOMMBUHHJOBOTO CHUPTa Opilo ycTa- 
HOBJICHO B OTHOWICHHH pala MlaBHeMWMX MpeycTaBuTeseH MaTOreHHOH opp: 
masouka OprowiHoro Tua, KHWIeuHad MaslouKa, ee SHTeEPOMATOFeHHbIM LWITAaMM, 
BO3OYHTeIM WH3eHTepHH DylekcHepa H SOHHE, FEMOJIMTHYECKHU CTPeNTOKOKK, 
3OJIOTHCThIM CTadHJIOKOKK — WiTaMM 209, nasouka mpoTes, nmasouKka CHHero 
rHOA H Ap. Bakrepuuuguoe elcTBue HOL-NOJMBHHHJOBOrO CNMPTa OTYeCTIHBO 
BbIPaxKeHO MPH SKcNOsHWHAX 15 — 30 MHH. B pacCTBOPax C KOHILEHTpallvel Homa 
1: 80000. Ilo mpegqBaputesbHbIM JaHHbIM HOJ-NOJIMBHHHJIOBbIM CNUpT TakxKe 
oOJaqaeT PYHTHUMAHBIM elcTBHeM. 

Ja ycnewHoro MpHMeHeHHA HOZ-NOJMBUHHJIOBOTO CHUpTa C JeUeCOHBIMH Ie- 
JIAMH OOJIbuIOe 3HAYeHHE HMeeT TIPHAaHHe KOMIIJIeKcy GOoubeH ycTohunsoctu, 
MOCKOJIbKY OH yxKe NpH PH 7,5 Haunnaer paslaraTbcd WH OGeCIBeEUHBATLCA, TO 
COMpOBOxKMaeTcA, KaK YKA3bIBaJOCb BpIIMe, NOJIHbIM HHAKTHBUPOBaHHeM Mpena- 
pata. 

C WeubiO MOBbILICHHA YCTOMYMBOCTH HOJ-NOJMBUHHOBOrO CMMpTa B Ue0U- 
HOH cpeyle HaMH OblJIO HCMbITaHO TIPHMeHeHHe JIA COUeTAHHA C HOOM He Nomu- 
BHUHHJIOBOrO CNMpTa (B ero YHCTOM Bue), a ETO COMOJHMeEPOB C HEHACHIILCHHbIMH 
KHCJIOoTaMH. B wWeuladX JOCTHXKCHHA PABHOMePHOrO pacnpemeeHHA KHCJOTHBIX 
3BeCHbeB MO WeNH NOHMepa OblvIM BbIOPaHbI KMCJIOTHI, HECMOCOOHBIe K TroMomo- 
JIMMepv3allMu (KPOTOHOBAaA, MaJleHHOBas U Ap.). CooTBeTCTBYIONIHe COMOJHMEpbI 
MoyuasIHCb MyTeM reTepONOJHMepH3alHH YKa3aHHbIX KHCJIOT C BHHHJalleTaTOM 
HIM ApyrHMH CJIOXKH‘IMH BHHMJOBLIMA SdupaMu B MpHCyTCTBAH HHAWMAaTOpOB 
paqukKaJbHoH conouMMepusalun. TlomyueHHpre comouMMeppl nmepeBoqusuch B 
COMOJIMMepbl BHHHJIOBOrO CMMpTa MyTeM MeTaHOJIH3a B MpHCyTCTBHH CHJIbHO 
JMCCOMMUPOBAHHbIX KHCJIOT B KayeCTBe KaTasIM3aTopoB. Kak noKa3au aHHbe 
OMbITOB, yCTOMYMBOCTh HOAHOrO KOMMJeKCa, MoyYaeMoro 43 CoMmOMMMepoB 
NOJIMBHHHJOBOrO CNMpTa, HalpHMep C MasevHOBOH KHCOTON (coxepxKamero 
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5 Mov. % MocaeqHelt), MoBpIcuIacb B 40 pa3 no CpaBHeHHt0 C OOBIUHEIM KOMMeK- 
COM HO-NOMMBHHUOBOrO cnupTa (TOM %e KOHWeHTpaliun). Takum o6pa3om, 
OblJI CO31aH MpenapaT HoOJ-noOMBUHUNOBOrO CHupTa, AocTaTouKo ycrotunBplli 
mpu pH 7,0 4 Bplle. 

OJ-NOMMBUHMIOBbIN CNUPT MOyyaeTcA Mp BSaMMOJelicTBHH BOAHOFO pac- 
TBOpa NOJIMBHHMJOBOFO CHUpTa (HJM ero CONOUMepoB) C HoLOM, pacTBOpeHHBIM’ 
B Bose, ComepxKaleH HOAMCTHIM KaMH uIM Apyrue coesqMHeHHA, CNOCOOHHIe Te- 
peBOZMTb HOA B pacTBop, UM Mp AelicrBun nosa in statu nascendi. Ilo mepe 06- 
Pa3sOBaHHA KOMIJIeKCa MPH CTOAHHM pacTBOpa MOcNeqHMH OKpawiMBaerca CHa- 
Yala B 3eJICHOBaTHIH WBeT, NepexoOAAUMH 3aTeM B HHTeCHCMBHBIM cuHul. Kou- 
WeHTPalluA MOJMBHHUJOBOFO CMUpPTa B PaCTBOpe 3aBHCHT OT BASKOCTH CHHMpTa Hu 
MOXKET MCHATLCH B WHPOKHX peemax (HaHGoulee yOOHO MpUMeHATD NOWHBH- 
HHJOBbIN CNHPT, NOJYYeHHbIN U3 NOJIMBMHVJalleTaTa c BA3KOCTbIO 7—10 caxH- 
Tunya3). Moxer TakxKe WIMpOKO BapbHpoOBaTbcaA M cosepxKanue Hosa mo OTHO- 
IeHHIO K NOJMBUHUJIOBOMy ciupTy. PacrBop npemapata, nomyyeHHbli yKa3saun- 
HbIM OOpa30M, MO2KET HENOCPeACTBEHHO IIPHMeCHATHCA JIA WeueOuBIX Wesel. On- 
HaKO paCTBOPbI MaJIO TpaHCNopTabevIbHEI, HX TPYHO XPaHHTb, a B page cay- 
yaeB HM CaMa TeXHHKa JIeveOHOro IIPHMeHeHHA (BBEeHHe CBeUe B HOC H B IIpAMy10 
KHIUKYy H Ap.) TpeOyer nosyuenna TBepyoro npenapata. Ilomyyuenne nocaenHero: 
lyTeM BbINapHBaHuA pacTBopa (ake C IPHMeHeHHeM BakyyMa HIM pacnpiwieHua): 
MaJloleslecoo6pa3sHo, TaK KaK MPH 9TOM NPOMCXOAMT YaCTHYHBIM pacnay, KOM- 
mviekca HW yJleTyuHBanve Hosa  NosyueHHbI TBepALI MpenapaT noXxo pacTBo- 
psetca B Boxe. Hamu Halifeno, 4TO TBeEPALIM NopowKoOoOpasHbI MpoAyKT Heob- 
XOMMMOH CTeNeHH AMCMepCHOCTH JIerKO MOJyuaeTCA OCaKeCHHEM H3 BOAHOrO pac- 
TBOPa B CMEIIMBAIOWLYIOCA C BOMOH OpraHMyecKyIO MKHAKOCTb (HaMpuMep, alle- 
TOH), H€ PacTBOPHIOMLy!O NOMHBHHHMOBOrO cnupta. [Ip sTOM Momy4atoTca No- 
PpOUIKH CHHero Beta, COJepKallNe BeCb BBEAeCHHBIN B KOMMIeKc Hog. Jina oGec- 
MeyeHHA UX yume pacTBOPHMOCTH B Bose WesecooOpa3sHo MpHMeHATH AIA Coue- 
TaHHA C HOJOM BMECTO MOJHOCTHIO JealleTHJIMpOBaHHOrO MOJIMBMHHMOBOrO CIUp- 
Ta eFO CONOJIMMepbI C BHHMJalleTaTOM, cofep»xKaulHe 2 — 5 mowm.% mocweqHero. 
IIpu u3roTopjeHuH cBeyeH, TaOeTOK JIA MpHeMa BHYTPb HJM Mocezyroulero: 
pacTBopeHuaA — WesecooOpa3sHoO MpHMeHATh MlacTHpuKallMio PIMIepHHOM. 

Mol-noAMBMHHJIOBLI CIUPT MpakTHYeCcKH COBEPLICHHO HETOKCHYeH IPH BBe- 
JHU Yepe3 POT B OPaHH3M 2XKMBOTHHIX HM YesOBeKa. JlaHHbIe HCNbITaHHH He- 
KOTOPHIX HOJ-NOJIMMePHBIX COCAHHEHHU, MpOBeeCHHbIX B JIeHHHTpaycCKOM MHCTH- 
TyTe nepeiuBaHua KpoBH (JI. Boromoviopa), yKa3biBaloT Ha HETOKCHUYHOCTS Mmpe- 
llapaToB HM Mpv BBeJeHHH UX B KPOBb XKHBOTHBIX. 

Yka3aHHble BHIUe OakTepHIMAHbIe CBOMCTBa HOA-NOJMBHHHMJIOBOrO CNMpTa HM 
e€fO HETOKCHYHOCTb OTKPbIBaIOT CaMbIe€ WHPOKHEe BOSMOXKHOCTH JIA MpHMeHeHHs 
HOJl-MOJIMMepHBIX COeCAHHEHHH B KayecTBe JIeuYeOHEIX MpenapaTosB. Kak TaKOBbIe OHH: 
yxKe ObWJIH HCHBITAHbI JI HEKOTOPbIX Ha3sHayeHH Ha YeJOBeEKe HW XKUBOTHBIX. 
Tleicrpue fof-noMBUHHJIOBOrO CNHpTa Mp HeKOTOPBIX OouesHAX 2KeYIOU- 
HO-KHLICUHOrO TpakTa (a TaK%Ke€ TOKCHYHOCTh Mpemapata) ucceqOBaHch Ha 
o6e3baHax, Makakax-pe3ycax B WxcrutyTre 9kKCNepHMeHTaIbHOH maToOJOrHH 
B Cyxymu (copmectuo c JI. [Iupanospm). O6esbaHbI (npeqBapHTebHO MosBepr- 
HYTBIC JelicTBHIO GOMbUIHX 03 HOHH3MPyr1oulMx ussyYeHHi) uNpuuNpoBamnch 
YHCTBIMH KyJIbTypaMu OaKTepHi Dyekcuepa H Sonne. PKUBOTHBIC XOPOMMIO Nepe- 
HOCH JO3bI pelapata HOX-MOJMBUHMOBOFO CHMPTA, NpeBbIalolue B NECATb 
pa3 MaKCHMaJIbHbIe WO3bl, PaspellleHHble TocyfapcTBeHHoH dapMakoneel (cun- 
Tad Ha coflepsxkanue lioqa Ha KHJlorpaMM Beca XHBOTHOrO). B Teyenne 10 WHE 
KaxKJOMY 2XMBOTHOMY OplJlo Jano yepes pot 100 MakcuMaJIbHbIXx CYTOUHBIX 103. 
Bce nMoOMbITHbIe 2KABOTHBIE BbIZLOPOBeIH B TeyYeHHe 3—7 HEH, Mocse yero 
HaxOAMNCb NOX HaGIOZeHHeM B TeyeHHe 12 Mecalles. 

Vo-nowMBUHUJIOBbIN CHUPT ObiJl MpHMeHeH C MOJIOXKUTEbHBIMA Pe3yJIbTa- 
ramu K. JI. XuqoBpiM B KJIMHHKe Ooue3sHeH yXa, ropsia Hu Hoca BoeHHo-MeqMIMH- 
cKoli akagqemuu um. C. M. Kupozsa Jia JeveHuaA raMMOpuToB, BOCIaeHHA cpel- 
Hero yXa H Apyrux MHKpoOupIX 3a6oneBanui. Ilpenapat BBoqusca B HapyxHOe 
yxo uum ralimoposy nosoctb. IIpu stom y OoubHbIxX (pH OTCYTCTBMM MAMOCHH- 
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Kpa3HH) He Ha6sOLalOcb HUKAaKMX MOOOUHBIX ABJIeHHH. Bp nouyueH BeECbMa 
NOJIOKUTEIbUbIA appekT, H B pAye clyyaeB MpHMeHeHHe MpenapaTa “30aBKVIO 
‘OOJIbHBIX OT OMepaTHBHOTO BMeLLAaTeJIbCTBA. 

IIpu ocrpoM pHHuTe pasJIHYHOH STHOJIOrHH MoHOe H3IeueHHe MOCTHTaerTcA 
3a 1—2 cyToK (mpH cMa3bIBaHUH MOMOCTH HOCa BOJHIM PpacTBOPOM Ko-NOH- 
BUHHJOBOrO CHUPTa HIM BBeJeHHeM TaMMOHOB, MPOMHTaHHbIX STHM PaCTBOPOM. 
Unrepecuble 2aHHble NOvIyYeHbI pH JeueHHH HO]-NOMBAHHJIOBbIM CIIMpTOM rpHo- 
KOBLIX MopaxkeHuli momocru pra u rmorku (copmecTHo c HW. B. AGpasesuy). 

Moy-NOIMBYHMJIOBbILT CHMPT JOJKeH ABMTbCH MOLIHBIM CpeycTBOM mpodu- 
JlakTHKM BupycHoro rpunna. UWlupokux ucnbiIraHHi B 3TOM OTHOUIeHHH elle 
He MpoBeyeHo, HO (pakT ycnelmHoro MpHMeHeHHA JIA YKa3aHHOK WeJH B 
Vuguu (°) pacrgopos Manna u Jlioroma uw KOJMOMQHbIX HORMCTHIX PaCcTBO- 
PpOB J\aeT BO3MOXKHOCTh YTBePKLaTb, YTO HON-NOMMBUHKOBLIN CNHPT, ABJIAIO- 
‘ULHHCA 3HAUHTebHO Oouiee aipibeKTHBHbIM MpenapaTOM, OWKeH MaTb ele 60- 
jee IlCHHbIe Pe3yJIbTAaTHI. 

O6dnactsamu addekTHBHOrO MPpHMeHeHUA HOA-MNOJIMBHHHMJIOBOrO CMUpPTa MOJK- 
Hbl TaK2%Ke ABHTbCA OOpaboTKa pa H OMepallHOHHbIX NOJOcTeH, Te3HHPuMLMpOBa- 
Hue KOXKHOrO noKpoBa HT. A. [Ipu stom cyleqyeT HMETb B BUHAY, YTO HapAy Cc 
OaKTePHILHHbIM JeHCTBHeM, HaHeceHve pacTBopa HOJ-NOJMBHHHJOBOrO cnupTa 
IPHBOAUT K OOpa30BaHHto Ha NOBEPXHOCTH KOXKH CTEPHJIbHOU MSOJIMPYlOlleh MeH- 
KH (coueTad BO3elcTBHe HOJHOH THHKTYPbI MW KOJJOLUA), ITO B HEKOTOPHIX CJIY- 
yYaAX ABJIACTCA BeCbMa IlesecooOpa3HbM. IIpH 9TOM AVIA H3rOTOBJICHHA TAaKHX 
JleSHHPUIMPYIOULNX PacTBOpOB pacxox Hosa (NO cpaBHeHHio Cc HOAHOH THHK- 
TYpoH) yMeHbuuaeTCA BO MHOFO pas. 

Tlosyuenuble npeBapuTeJIbHble JAHHbIe MOKASbIBaIOT, YTO HOJHbIC KOMITJICKCHI 
MOJIMBUHHJIOBOrO CNMpTa M HeEKOTOPbIX efO CONOJMMepoB MpescTaBssAioT coOoK 
JerKO JOCTYNHbIe, IpaKTHYeCKH COBeEPWICHHO HeTOKCHUHbIe Mpenaparbl Cc WHpo- 
KUM @HTMMHKpOOHbIM cmeKTpomM. TeopeTwuecKoe H3yueHHe 3THX KOMMJICKCOB U 
TIpHMeHeHHe HX B MeAHIMHE HW BeETePHHAapHH OTKPbIBaeT LWMPOKHe NepcleKTHBHI 
HCMOJIb3OBaHHA HOBbIX IIpenapaTOB, KOTOPble, NO-BUMMOMY, JIMIUeHbI pla OT- 
PUlaTeJIbHbIX CBOHCTB, MpHCyUWIMX AaHTHOMOTHKAaM H CyTbpanusaMuyaM, M MOryT 
WaTb MOJOKUTEbH‘IE PeSYJIbTATbI MPH JeYeHHH pxAa OosesHeH Rey OUHO- 
KHWeYHOrO TpakTa, yXa, TopJia WU HOCAa, AIA MpopuTakTuKH BUpycHoro rpun- 
Mla, a BO3MOXKHO HU WIA JeueHHA TpHMmna HU MpOuUHX BUPYcCHbIX 3aOoNeBaHHH U 
B pAye Apyrux cuyyuaes. 

Vntepecbl 34paBpooxpanHeHua TpeOyloT HesaMelJIMTebHOK Opranusallun 
OMBITHOFO MPpOW3SBOACTBa HO-NOJMMepHbIX MpenapaTOB MW CaMmoro IMpoKOrO 
Mu3y4eHHA UX MpHMeHeHHA (B KOTOPOM CieaHbI JIMIb MepBble warn). 


MucrutyT BbICOKOMOJIEKYIAPHBIX COeMHHeHHH Tlocrynuso 
Axkajnemuu HayK CCCP 16 IV 1959 


Botanwueckul uucrutTyT um. B. JI. Komapona 
Akaylemuu HaykK CCCP 


ILMTHMPOBAHHAS JIATEPATYPA 
1S$tawdinger, Ber., 60, 1782 (1927). ? W.. Hal lay, Cans 3.9 Researet, 14. 


105°(1936). 8 Se AS Miller AS Bia eken, (Gem, Soest FiOsiyaiGeau ore 
Cramer, Ber., 84, 855 (1951). 5° J. Menon, Antiseptic, 58, 626 (1957). 
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I. MATEMATHKA 


M. M. BaitnOepr u H. B. UWiparun. He- 
JIMHeHHbIe ONepaTODbl HW ypaBHeHHuaA 
Tammepuiteiiva B gore sess, 
Opauya.. . —. 

rf. B. Bupa6sxn. O ‘chleKTpasbHoti 9KBH- 
BaJICHTHOCTH JByxX OMepaTOpoB 

A. [. Butywikun. Ycnopua Ha MHOKeCcT- 
BO, HeEOOXOAMMBIe M JOCTAaTOUHbIe AA 
BO3SMOXKHOCTH paBHOMepHoroO IIpH- 
-OAWKeHMA AaHAIMTHYeCKHMH (HH pa- 
IMOHAJIbHBIMM) CPyYHKUAAMH BCAKOM 
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Y. 1. Taspuaos. O HeKOTODEIX yenoBusx 
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lr. C. Jiursunyuyk. O nomHoTe HeKOTOpbIx 
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TlepCMeHHBIX . . - . Bie 
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A. M. Bacuases. O Brome reojesnue- 
CKHX MOAMHOrooOpasHax OHOPOT- 
HbIX MpocTpaHcTB . . 

WM. WW. Pox6epr u M. YI. Kpeitu. O pnoa- 
He HelMpepbIBHEIX oMepaTopaxX co 
cNeKTpoM, CocpeHOTOYeHHBIM BB 
Hye aleve SAINI st Sesh ata 

Tr. M. )Kucamu. ‘XapaxrepucruKa crekTpa 
onepatopa Ilpequnrepa Qua cucTem 
Tula MOeKyJ . - 

H. M. Kopo6os. O np uOnmKeHHoM pe- 
WeHHH HHTerpasbHbIX ypaBHeHHli 
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24 
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K. T. Axmeyos. 06 OCOORIX pewennsx 
oMHoro Kjlacca MHTerpo-Audpepex- 
IMaIbHbIX ypaBHeHuli 

WM. M. Pans6ypr. PacmpocrpaHenne onHOii 
aCMHMMITOTHYeCKOH dopmyap A. O. 
TuMaHa Ha Kjlaccbl PyHKUMH Cc 3a- 
aHHbIM MOYyJIeM HelpepbIBHOCTH 

lr. A. PpunGepr. O6 unterpaibublx ypas- 
HeHHAX C ANPOM, 3aBHCALLUM OT aO- 
COJOTHOM BeJIMYMHI pasHocTu apry- 
MeHTOB, HM KOHeCUHbIM MpOMeKyTKOM 
H3MeHEHHA MepeMeHHbIx 

A. C. Jixathapos. O Hexoropbix cBolicr- 
Bax /fl-rapMoHNueCcKHX (dyHKUui 

M. M. Joxp6auian. O KkBasuu3omerpnue- 
CKOM oTOOpax%KeHHH MpocTpaHctTs . 


(by HK b (a, by), Jon (ae, bs) 
10. H. Epmaxos. IIpocrpanctsa X,, ¢ an- 


reOpanuecKoH MeTPpHKOH MM Nowy- 
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O. B. Jlynanos. O6 acumntotuyeckux 
OleHKax CIOXKHOCTH (OpMyu, pean- 
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A. J. Jisurko. O HeKoTopbix BapHaHTax 
meroga Tanepkuna — Kppinosa 
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M. JI. Pacynos. OdiextuBHoe pelleHHe 
CMelUaHHbIX 3afau JIA ypaBHeHul 
NapaOomuyeckoro THMa.-.... .~ 

B. M. @pusman. Hoppble MeTOJIbI pelleHua 
wIMHeMHOrO OMepaTop Horo aa 
HUH oe Beton et Lae eee 


JI. M. ‘AG paMOR. SHTDOMUA MpOHsBOAHOrO 
AaBTOMOp(pH3Ma .--..... . 
ll. MI. Beaunckun. O HopManbuoctTu ce- 
MeliCTB KB aaue Que pa oTo6pa- 
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HeHHbIX CBASHOCTAX . . . : 
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rpymmax ad®uHHpix avmreOpanuec- 
KHX MHorooOpa3uH ...... . 

B. H. Jle6enes. O6 ouenKe norpemmnocru 
MeTOJa CeTOK AIA 3aqau y ED va 
HelimaHa .... nerene 

HO. H. Jlesun. OGabinaias CBASHOCTAX, 
IIPHCO@AMHEHHbIX K KOCOCHMMEeTPH- 
WECKOMY AT CHSOD Var @ gels euac tar anenne 


B. T. Jlemnein. O6o6ujeHHe HHBapHaHT- 
HOTO JuddepeHuMpoBaHuaA B Lpoo- 
HO-JIMHeEHHOH pyle H paciileneHue 
o6bekTa adpHHHOK CBASHOCTH 

P. T. Mamejos. O nopayke mpu6nmx«e- 
HHA (YHKUMH JIMHeEHHbIMH NoOmOKU- 
TeJIbHBIMM OMepaTOopaMH.... . 

ll. Wuauka. Ppanuunpie py xKynn Kac- 
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K ocrpoeHuio dyHaMeHTabHOrO 
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i. M. Tpo6Oman. O romeomopdu3me cu- 
cTeM Sa ant ypaB- 
HeHHH . . . 

A. M. 3Bepxuu. K reopuu mMHelHEIX “anb- 
(bepeHIlHaIbHBIX ypaBHeHHH Cc 3a- 
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A. A. Kupuanos. Vajyuupopanupie mpez- 
CTaBJIGHHA HMJIbIIOTCHTHBIX ae 
Wikis 2 

E. ®. Muujenxo u Jl. C. Mourpsrun. "Onna 
CTaTHCTHYeCKad 3aflata ONTHMAaIbHOTO 
ylpapleHuaA ... ir 

C. Ti. Hosuxos. O xKoromoaoruax 
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C. St. Xasnucon. O6 auanuTuuecKoii 
€MKOCTH IIJIOCKMX MHOKECTB, O He- 
KOTOpbIX KJacCaX aHaJIMTHYCCKUX 
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WeNbHbIX IMKJIOB CHCTeMBI 
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H. H. Anenxo, B. A. Cyuxos u FO. 41. Mo- 
roquu. O pa3HOCTHOM pelleHuH 
ypaBHeHHA TeINJIONPOBOAHOCTH B 
KPHBOJIMHEMHEIX KOOPAMHAaTaXx . 

H. H. Anyuuna un H. H. Anenko. Hexsupie 
CXe€MbI pacienmeHHa JIA runep- 
6oMueCcKHX ypaBHeHHH UM CHCTeM 

lr. A. Beccmeptupix. O6 oJ HOBpeMeHHOM 
OTbICKaHHM JByX COOCTBeHHBIX 4H- 
cel CaMOCOMpsxxKeHHOrO olepaTopa 

A. 6B. Bacusbesa. AcumnroTruueckue 
(opMyuIbl AA pelieHHH CHCTeM OOBIK- 
HOBCHHBIX JudepeHUHaJIbHbIX ypaB- 
HeHHH, cCoepKallux MpH mmpou3- 
BOJHBIX TapaMeTpbl pa3JIHUHbIx 
MOPARKOB MaJlOCTH --.... .. 

WM. WU. WO6parumos. Hexotoppie uHepa- 
BeHCTBa JIA WenblxX PYHKUHH KO- 
HeuHolt cTeMeHH MHOrHX MepeMeH- 
HEIX, (Cys seme a eo 

10. A. Mutponoupckui. O nepvoquueckux 

pelleHuaAX CHCTeMbI HeMHEHHbIX 

TudbepeHivabHbIX ypaBHeHuli C He- 

pate dip paBbIMH ua- 

CTSIMi uae geen cues ; 

Pomau. Cummerpuu "4-mep HBIX "Gop: 

JIOPHBIX OPHAMe€HTOB... ..... 

Il. K. Cyetun. O6 HHTep oHpoRa HUA 
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A. Xaiimosuy. O6 92kBuBasIeHTHOCTH 
IpyX MPOCHPARRIS c abbanels CBA3- 
HOCTHOp: « «eee eee Pee 

C. A. Uyxuxun. ‘O yaCTHUHO pagpeum: 
MBIX TNOArpynmax KOHeuHBIX rpynn 

tO. H. Waxos. O npu6amxKeHHom pelie- 
HHH ypaBHeHuaA Boupteppa II oom 
MeTOJOM HHTepaluH .. . aes 


ile APOJIHHAMHKA 


O. C. Prixop u T. M. Wedrep. O uxe- 
CTallMOHap HbIX TeYeHHAX asa B CON- 
NaX .dLARATAeschu Aegan pet 


III. THIPOMEXAHHKA 


ba. Jonanunes u Ba. Cengos. Cummetpus- 
Hoe oOTekaHHe KpyroBoro WuMHApa 
C ABYMA BUXpsAMM 3a HUM. TpaexkTo- 
PHH BUXxpel Hu ee aa IlH- 
JMHIpa : 

3. HM. Anapuanknn uB. M1. Kopsxos. 
YapHas BoHa B NepeMeHHO yror- 
HACMOH MwlacTH4ueCKOH cpefle.. . . 

A. H. J[pemun un I. A. Ananypos. Ynaap- 
Hah afuaOaTa MpaMopa ... . 

M. H. Koran. O tevenuax c ompmtoii 
TeMJOMPOBORHOCTHIO . . 

Yr. A. JitoGapcexuit u P. B. Mososun. 3a- 
ava Oo NopuliHe B MarHuTHOH ruy- 
poduvHamMuke .... 

Tr. A. Tupckuii. Harpes TenonpoRoAs- 
meH CTeHKM 3a JBY2KYWIMMCA CKau- 
KOM YW1OTHCHC( 9.00 = te menn ome 


IV. TEOPHA VIIPYTOCTH 


A. A. Anexcanyzpos. Hexoropnie sapucu- 
MOCTH M@eXKy pelleHHAMH TMWOCcKol 
MH OCeCHMMeTDHUHOH 3alad Teopun 
ylpyroctu ia 6ecKoHeuHOH MUTI 
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3. JI. MugenGom. Teopemp s3aumHocrn 

 M QYHKWUHM BINAHHA AA TeHsopa 
NJIOTHOCTH AMCIOKalHH HM TeH30pa 
HeECOBMECTHOCTH JletbopMaunit . . 

x. M. Mywtapu u HU. TY. Teperysos. K Teo- 
pHH oOo0ueK cCpeqHelt TOMEI 


V. ACTPOHOMH 7 


. T. Bopo6bes. Hospie Janubie 0 TeKTH- 
TAX | 

D. P. Mycreap. O6 ocHoBHoM ucrouHHKe 
COJIHCUHBIX KOPNYCKYJAPHBIX MOTO- 

| OBS. > 

A. E. Crapux, 2, B. ‘Co6oToBu4, Fe JH 

| Jlopuroc, M. M. Wan u A. B. Jlos- 
woc. HM3o0TonHb cocraB CBHHIa B 
XKEJIE3HBIX Me€TeEOPHTaX ... . 


VI. PH3HKA 


>. M. Tososun, H. T. Kauryxees u B. M. 
®puyzkun. Porb Noma pH obpaso- 
BaHHH TreTeposapaya PoToseKtpera 

Hi. UW. Packuu u A. B. Ceuxapes. IIpo- 
HCXO*KJeHHe HEKOTOPHIX pa3smHUHH 
B CI€KTpaX KOMOMHalHOHHOrO pac- 
cefHHA alleTamuya wu n-ceHHJeH- 
AuaMuna B Last (ba3oBbIx Cco- 
CTOAHMAX . . 

O. B. Toprouos, H. B. Mepuos, E. I. 
Iykun u Il. A. PeGungep. M3mene- 
Hue CTPyKTY p HO-MexaHHueCkUX 
CBOHCTB MOHOKPHCTaJMOB OOBa Nog 
BJIMAHHEM CHJIbHO ajCopGIHOHHO-ak- 
THBHOH cpefbl... . eae 

). WU. Sappsauos. Tucnepcnonusie coor- 
HOWeHHA UH TeOpuA BOsMyMeHuTi 

E. C. Kopasenko. See Qu MM- 
THUeECKHH BOMHOBOL 

3. HW. CxoGeakun. O by HKUWH MarHut- 
HOrO ToTOKa B TpeXMepHOM Mowe 

K. A. Ocunos. Crpoenne  9Heprua rpa- 
HHI, 3epeH B MeTammax . . 

0. A. Barycos, H. I. Boraues, B. M. 
Cuyoposn u MH. yam. O6pasopa- 


HHe Me380HOB 72-Me30HaMH C 9HeEp- 
rue 280 Msp Ha aoa B (porTo- 
3MYJIbCHH 


3. HW. Bonocox. O6 oHoM Tue ‘ pemak- 
CaIlHOHHBIX KOIeOaHHli B QJIEKTPOH- 
HOM Iyuke . . 

>, H. Papoep u E. HU. ‘Crenuna. uryps 
TpaBleHHa YyIpyrux  BOHHHKOB 
KajIbuuTa 

I. C. Muxasan. Tupaxuua 5y1eKTPO- 
MarHHTHbIX BOJIH Ha OTKPBITOM KOHILe 
CIHpabHOFO BOMHOBOAa.. . 

\. A. Mopos3os u Ji. C. Conospes. Vn- 
Terpasbl Apelipopyix ypaezHeHuli 

\. H. Cesuenxo, I’. Tl. Pypunosuy u K. H. 
Conosbes. O cuMMeTpHuH MoseKyJ 
MOPO@UPHHOB 2 7. = - 1  - 

3. WM. CkoGenkuu. Pacmpoctpanenue 
BEKTOPHbIX BOJIH B HeJMHeMHOH Me- 
30M HaMuke 

. MH. Crenanos u A. ce Py6anos. Baus- 
He (boHa TeNMOBOrO H3IyyeHuA Ha 
okasaHHus MpWeMHUKOB pagan 

{. A. Akumos. Bauanne ocpelleHua Ha 
KOHTAKTHbIM MOTeHUMad HEKOTOPbIX 
MOJyMpOBOMHHKOB...- .. +--+ 
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9. E. Batuwtetu E. A. Kypakosckuil. 
Hoppe aHHbIe O peHTreHOBCKH Xx 
cMekTpaxX HCIyCKaHHA THTaHa B He- 
KOTOPbIX ruApuyax, KapOujax vu HUT- 
PHaxauegee 

A. T. Toabaman 1 ‘Atle “Kypuies. O- 
(PeKT JVIMTeIbHOH «MaMATH» DH (po- 
TOMPOBOAHMOCTH 

B. HW. Koran. O poau usaty sens ‘IpH- 
MeceH B OamlaHce iat lla3MeH- 
Horo wWHypa j 

b. B. Cemaxos. K Bompocy 0 BOSHAKHO- 
BeHHH PeC30HAHCHBIX ABJIeHHH B Ma- 
paMarHeTukKe B jee dle T10- 
WGOS a 

b. M. lox6epr, r. A. Orpomenko uB. A. 
Iurun. OddexTHBHoe ceyeHne Jle- 
WeHH am (i22?nget. eet 

B. A. Ap6ysos. O6 aCHMIITOTHUeCKOM nlo- 
BeweHuu (hoTOHHOrO MpomaraTopa B 
KBaHTOBOM 9JIEKTPpOAMHAaMUKe . . . 

B. H. Bprkos, B. C. TonosKkun, H. B. 
Arees, B. A. Jlesquk u C. UW. Buno- 
rpayos. O MarHurHoli Sens 
xpomMa . . 

B. M. ToxGepr, I. pas Orpomenko “B.A. 
Iurvun. Oddextupypie ceyveHua u 
aHnsoTponua Aenenua Np??? w Th?80 

A. C. Komnaneeu. Bausanne o6bemHoro 
3apala Ha aBTOSJIEKTPOHHyIO 9MHC- 
CHlOugeteeys eee ht een aey te 


VII. TEO@H3HKA 


H. UW. Bu6usaueusm, A. M. 3aiiuesa,. 
B. ®. Jlenuepa, A. A. Opmxonn- 
kuyse u I. K. Cynaxseangse. Bans- 
HH€ H3MCHEHHA BePTHKaIbHOH Co- 
CTABIAIOWIeH CKOpOCTH Berpa Ha 
o6pa30BaHWe JIMBHeBLIX OCaKOB H 
rpaqa . . é 

M. If. Boaaposny, 3. u. Mapxomenko 
u VT. A. CoGones. Meccneqopanue 
IIbe€309JIEKTPH4eCKOTO acdbexta 
KBaplcoyepKallux TOpHEIX TMopoy 
B MOe€BEIX YCNOBUAX .... . 

P. B. O3smuyos. O6obuleHNe Teopuu He- 
CTalWOHapHbIX UHCTO ApelicpoBErx 
TeveHHH OKMaHa Ha cay4yal Mpo- 
HU3BOJIbHOTO pBeTpa ey Ge Aer 

B. A. Tpouukxaa u M. B. Meabunxosa. 
O xapakTepHbIx HHTepBamax Kome6a- 
HUM, yObIBalolynx mo nepuoxy (l0O— 
1 cex.), B 3JIEKTpOMarHHTHOM Tove 
SemMIM HM UX CBA3H C ABJIGHHAMM B 
BepxXHeli aTMocdepe . . ae 

lr. WH. Typesuy, UH. J. Hepcecos vat i K. K. 
Ky3Henos. O 3aKkoHe NMOBTOpseMOCcTU 
3eMJIETPACCHHH Kak CeACTBHH 3a- 
KOHOMep HOCTeli Lea te i 
W{poOeHHA .. . : 

10. A. Hsanos u B. ’M. Kamenkosnu. 
Penbec) Ha Kak OCHOBHOH cbakTop, 
cbopMupylollnii HesoHambHocTh AuH- 
TapKTMYeCKOrO IHpPkKyMMoAp Horo Te- 
YeHHA . EA lee Weg eae ee 


VIII. TEXHHYECKAA PHSHKA 


fo. X. Bexusos u M. Il. Wackonpexas. 
Bananue laactuueckoH edopma- 
IlMM Ha BHYTPpeHHee TpeHHe H MO- 
yb CBUra B XsJIOpHCTOM cepeOpe 
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M. C. Jlyppe. Toukue cerHeToaekTpHue- 
cKkne muaeuKu Pb{Ti-Zr-Sn|-Os 

M. M. Pesnukoscknii nu A. HW. Jlykomckas. 
O cBxaA3H ABJICHHH pa3pbipa HU Ao 
Uupa pe3HHbl 

JI. B. Kupencxun, M. K. Casuenko u 
MW. ®. Jlerrapes. O TexHnueckom 
HaMaruuunBaHuH (beppoMarHeTHKOB 
A. Ocunos. Pocr 3epeH Hu Tom3y- 
yeCcTb B MeTaslax 

B. HU. Bpyx. ITpumenenue usotoma Cl4 
a olpeqeteHua pacTBOpHMocTH 
yruepowa B ambca-xKemese 

B. J]. Esyoxumos un A.C. Pagaux. Kouen- 
Ke BJIMAHHA MOBepXHOCTHO-aKTHB- 
HOH CMa3KH Ha ecsopMal{Hio Mo- 
pep X HoctTeli He TpeHHH 

B. J]. Eszoxumos, B. C. Paqunk u A. C. 
Paguuk. Cua TpeHuA H JedopMa- 
Wud MopepxuocTreH . . . 

i. C. Kameneuxas, 9. M1. Paxmanona, 
E. 3. Cnextop u B. HM. Wupses. O me- 
XaHH3Me BJIMAHHA aJIIOMHHHA Ha 
KPHCTaM3anio *Keesa . . 

B. Jl. Ky3neyos, A. HM. CypHauesa u 
JI. 11. Poxkosa. BausaHue mapamer- 
poB IuKIMuecKoH TepMooOpaboTKH 
Ha MeXaHHueCcKHe H plan 
cBolcTBa WHHKa 

H. Jj. Mopryanuc, FO. I. Mryumucknit u 
B. A. UWyikos. Hexotoppie oco6eHHo- 
CTH NapluanbHoH acopOuuH KOM- 
TIOHCHTOB OCTATOUHBIX Ta30B IIpH 
OUeCHb BbICOKOM BaKyyMe .... . 

C. f. ®enoros u B. C. Muxees. O p3aumo- 
CBA3H MeMKy TBepAOCTbIO Ha BaB- 
JIMBaHHe HW MOJyJeM HOpMaJIbHOH 
ylpyrocTH THTaHOBBIX CIWIaBOB IIpH 
TIOBBILICHHBIX TeMMepaTypaX .-. . 

HO. M. Wawkos u UW. MM. Axumyenxo. 
Aubdy3ua muTua B KpeMHHH : 

B. H. Pomanckuit. O cba30Bom Bbijlese- 
HHH MOBepXHOCTHO-aKTHBHbIX IpHMe- 
cel Ha JetekTaxX KpHCTaJJIMyeCKOH 
CTpyKTypbI MeTaIIOB ....... 


IX. DIEKTPOTEXHHKA 


M. UW. Pomanos. Anre6pawueckuii Kpu- 


TepHH allepHOAHYHOCTH JIMHeHHBIX 
CHCTeEM . . eames yetyay yx 


X. KPHCTAJIJIOl PASH A 


lr. B. Boxun, Jl. O. Atrosman u T. C. 
Xogauiepa. O HekOTOpEIX oOco6eH- 
HOCTAX KPHCTaIOXHMUM KOMMsIeKc- 
HEIX COCQHHEHHIi PyTeHHA HM OCMUA 


XI. XHMHA 


B. A. Ap6y3soz, B. C. Bunorpayosa nu 
H. A. Nonexaesa. J[ustunoselti atpup 
IHKJIOreKCaHOH-2- PogeunarOn KHC- 
IOUS eae ee : 

fl. WW. Byquukos, C. Fr TpecsatcKuii 4 
B. H. Kyuiaxoscknit. 3yuenne cpa- 
3OBbIX MpeBpalieHHl OKHCJIOB ypaHa 
B cpele Bo3qyxa... 

HW. ®. Jlyyenko u M. Kupusos. ®ocho- 
PHJIHPOBaHHbIe XJIOPBHHHJIKeTOHEI. 
Tlomyuenne (bochopH.upoBaHHBIx 


IV 
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XJOPBHAHJIKETOHOB M3 BUHMAalleTaTa 
WU M30MpomeHumaueTaTa . . . - s 

A. A. Menpxos, JI. H. Komuccaposa, 
}O. 1. Cumanos u Buc. HW. Conupin. 
O cenenuge u Telypuye CKkaHquA 

A. Tl. Mewmepsxos. O fmorHocTH H 
cemelicTBax H30a/IKaHOB . 

A. Tl. Pynenxo u B. A. Kasancknit. 
O reteporeHHo-KaTaIHTH¥YeCKOM Te- 
yeHHH peakilu MupomM3sa Oensoua 

C. P. Cepruenxo u B. H. Mepuenko. O 3a- 
BHCHMOCTH peakUMH TruyporeHou3a 
cepaopraHuyeckHx pereaiaie oT 
UX CTpoeHHA . . : 

b. A. TettenbOaym u M. I. Jluanos. 
Cmektpodotomerpuyueckoe uCces0- 
BaHHe MHKpaTOB apOMaTHUeCKHX yI- 
JlepodoOpooB B pacTBope. . 

A. B. Tonunes, A. M. Wayurkun, A. ‘A. 
IIpoxoposa u M. B. Kypaumes. Hc- 
celoBaHua B OOAaCTH COoeqHHe- 
Hult Gopa. PeakmwHoHHocnocoOHocTh 
TpHatmunOopa . 

M. M. Wemsakun, M. H. Koaocos, 10. A. 
Ap6y3os, Ce KOi-roanb, Wien Xyai- 
ru, K. A. Cxao6osckxnn, M. TI. 
Kapanerau u A. HU. Pypesuy.IIpome- 
XKYTOUHBbIe CTaHH CHHTe3a TeTPalluK- 
JIMHOB.. . Hie. i. oe ee 

C. H. Yuwaxkos. O HeKOTOpbIx peaklHaAx 
B Wemax gee BHHHJIOBOrO 
cimpta... 

HO. K. FOppes u HL B. "Makapos. TIpe- 
BpalleHue (bypaHuduuva Hu TeTparuy- 
polupaHa B COOTBETCTBEHHLIe KPpeM- 
HulCoMepKallve TeTePOMMKJIbI; mpe- 
BpaljeHHe MocieqHHX B Cepycozep- 
Kalllue YeTepOUHKIb . . 

JI. M. Punqun, Tl. WH. Bo6uxos u A. M. 
Posen. Hekotoppie du3sHko-xXHMH- 
yeCKHe OCOOeHHOCTH OOMeHHOM SKCT- 
pak . ; 

Tuabm Kaman u Se I. Uepnoxanpcxuit, 
TepmMuyeckoe pa3iox%KeHHe opraHn- 
WeECKHX COeIMHEHHH NATHBaNeHTHOrO 
MBIUIbAKa : . Re 


A. J. Tlerpos, B. ®. Maou H H. i 
Apkypunckas. IIpucoequnenue tpu- 
XlOprepMaHa K alleTusmeny ,oedunam 


MH UX MPOH3BOAHBIM B OTCYTCTBHE 
KaTaJIH3aTOpOB 


lr. B. Turyaesckui u B. TT Kocrenko. 


A6ueHor, ero Nomysenue u cBoii- 
CTBa ee ee ine 
lr. A. Pasysaes u we H. rpaescxnit. 06 
ONpeqeeHHH aJIIOMHHuliopraHuue- 
CKHUX COeHHeHHi HEDRAODUES 
M€TOJIOM — ; ; 
A. B. Tomunes, M. A. Pesmepier B. 9, 
Jlappigos, B. A. Kaprun, B. A. 
Kpenuenb, WU. M. Kycranosuy x 


JI. C. TMouaax. O so3moxHocrH mo- 
JIy4eHHA TMOMMepHBIX MaTepHasoB 
C MlOJTyMpOBOAHHKOBbIMH CBOLCTBaMH 
Ha OCHORe NOMMaKPHIHUTpua . . 


P. X. ®petimauna, B. H. Koct, M. 4. 
Xopauna u A. H. Hecmesuos. ITIpu- 

‘ coequHeHHe OpomuctToro Bojlopora 
Kk _1,1,1,2-rerpaxmopmponeny-2 uy 
1,1,2-rpuxaopnponeny-2 8B mpu- 
CyTCTBHH Tlepekucu OeH30na . . 
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WM. Wesepyuna, JI. B. AGpamosa u 

i) K. A. Kouemkos. Unukoprannue- 
ckHe CoequHeHHA Kacca Ar. Zn u 

HX JHOKCaHaTHI . . . 
Yr. Amunos, B. B. Senenuos a U. ‘A. 
Casuy. MarnutHas socipuumun- 

}} BOCTb HEKOTOPBIX OKCaJaTHbIX KOMII- 

JIEKCOB UCTLIPCXBAJICHTHOrO ypaHa 

ape Toapaapo u tO. Bb. BouapKen- 

|| wtetH. O jeicraun O6poma_ na 

| 2-aleTOTHeHOH B IIpHcyTCTBUH 43- 

| ObITKa XsOpucToro amiomMunHA 

H. Tpamennuxas, I. WH. Huxuwun u 
A. Jl. Merpos. Konzencauus tpe- 
THUHBIX TANOMACHMPTOB C GeHsOVIOM 
Nok eHCTBHeM CepHOH  KHCOTHI 

JbM Kaman u B. C. UusyHun. O He- 
KOTOpLIX 9s*PupaxX STHI-BHHUJI- 4H 

| 9THJI-alsunPOCPHHOBbIX KHCJIOT . . 

|} ®. Kyyepos u H. A. Vpuropeesa. 

| SaKkonomepxocru H30MepH3alluu 
| MEOHHBIX CBaA3eH B WHKMOreKcaH- 
| auen-1,2-uKapOoHoBbIx _ KucnoTax 

| H. Hecmesnos, WH. ®. Jlyyenko u 

| B. A. Bparyes. BunnnoxcucuaaHpl 

. B. Hy3nuxui, A. T. Iinyc, K. YP. 

PaGosa u HW. B. Tycesa. Cuties 
CNOXKHBIX SPHPOB KapOOHOBLIX KHC- 
JOT U3 OKUCH yrulepofa, WHkKMOONe- 
(vHOB HU CHHPTOB . . 

: B. Tonmuves, H. 9. utosus + u BE: C. 

Tokposckas. Cuntes Se 
pala uuqana 

YcaHosuy. O6 corerynarennaxy OT 3a- 
KoHa Paya : 

. M. Wemsxun, B. uv. Maimung, 

K. M. Epmonaep u 9. M. Bamnac. 
MexaHu3M peakUHH 03a30HOOOpa3o- 
RAHA eee Cr ak 2 Sarat 
. M. Tyaumos, B. A. Kapruu, B. B. 
Netpos u M. B. Aymnos. Opunen- 
TallWA MaCCMBHBbIX aes Ma- 
TepHaloB . . : 

. A. )Kyanos, 0. A.  Ocunos, 0. E 

Wenenun u B. A. Koran. J[unonp- 
HbIe MOMeHTBI HM CTpOeHHe HeKO- 
TOPbIX IpOH3BOHBIX A Eg Me 
HCHOHARMa alee eee. 5.2 

[. HM. Kopuusos. O cuHTe3e MHOroKoM- 

| MOHEHTHEIX etn pacTBOpoB TH- 

1} TaHal © 

.. H. Hecmesnos u T. I. Toscras. O6- 

_‘- pasoBaHne AndbeHuiOpomonueson Co- 

«gM TpH pasnoxeHuu CeHsNoHgBrs 

\. H. Pognuos, T. B. Tananaepa, JI. H. 

 Wnropun u K. A. Koueurxos. Mu- 

| cbpakpacHble CMeKTpbl HW CTpoeHHe 

‘« UTHHOpraHuyecKkux ee 

- apoMaTuueckoro pagqa . . 

\. B. Tonunes, B. A. Kpenuesb 1 u Ji. T. 
Cuyoposa. O HeKkoTopbIx 3aKOHOMep- 
HOCTAX MOJIMMepHsalMM Mpomusena 
¢ KaTamquTHueCKOH CHCTeMOli AN 
+ AIR3s... 

A. C. PenbawTexn, ui. Yu. 9iitHHroH u 
B. A. Jlorayxun. ByskaHn3aluon- 
Hoe JelcTBue NpOv3BOLHEIX 2-mMep- 
KallTOOeH30THA30/Ia . . . 

. A. WaGaposa, H. H. Coxosoga u M. vi 

Hpokodbes. Jlentuqublii cuHTes C 

TIOMOMLbIO aMHHOALHJIbHbIX IpOH3- 

BOJHBIX HYKeCO3HJOB - -... - 
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M. M. Wemsaxun, M. H. Konocos, tO. A. 
ApG6y3os u HO. A. Bepanu. Vayue- 
Hue NyTeH CHHTe3a Konbua A TerT- 
pallMKJIMHOB — MeTOX BBeleHHA B 
IMKOreKcaHOHOBoe Kombo N, N- 
TMMCTHIPIMUMHOROFO OCTaTKa . . 

A. A. Bananaun, H. A. Bactonnna, C. B. 
Yenuro u I. C. Bappnmesa. Puzpo- 
JUTHUeCKOe peor ant IleJJII0- 
NO3bI . . 

YW. ®. Beabexnii u H. i. Wyikun. Ho- 

BbIHM MeTOA CHHTe3a TOMOMOrOB TeT- 
paruypodypara ... 
. b. Bpykep u K. M. Masxor. “Hossrii 
MeTOA NowyueHua BUCMyTapomaTH- 
ueCKHX  COeCIHHeEHHH OKUCTeHHeM 
KHCJOPONOM BO3qyxXa cmMecH apuu- 
ruypa3suHa = Tpex XJOpucToro 
BUCMyTa BE IIpHcyTCTBuH eae ge 
Mequ. . 

M. E. Bossnun, ‘B. re ‘Tynopa u i. H. 
Kypcanos. O6pasopaHue Tponusana 
TpH JenuCcTBuM bens e eee 
Ha OeH301.. . 

KO. A. )Kyanos, I. 'B. “Borganopa 1 
A. W. Uypusera. Mccnenopanua 
CBOHCTB yrviepomHOH uacTru C-3a- 
MCHLCHHbIX MOHO3 . . 

B. B. Kamsonxun, A. H. ‘Baukupos, 
K. M. Coxopa u T. WI. Anypeesa. 
O cocTaBe keTOHOB, OOpasylomlMxca 
TIpH %XHAKOPasHOM OKHCeHHH H- 
TapauHOELIX YTIeEBONOpOOB. . . 

B. B. Kopuiak, A. M. Moaskoza, B. M. 
Byosun, B. ©. Muponos u A. J. 
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